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NOTI CE

This document is a prelimnary draft. It has not been
formally released by the US. Environnental Protection
Agency and should not at this stage be construed to

represent Agency policy. It is being circulated for
comrents on its technical nerit and policy,
i mplications.

CHAPTER 1

| NTRODUCTI ON AND EXECUTI VE  SUMMARY

This volume is a progress report on continuing research into the
dol I ar value of health benefits of reducing ozone |evels. Previ ous
research aimed at estimating ozone-related health benefits have focused
mai nl'y on neasures of illness. For exanple, Gerking and Stanley (1986)
exanmi ned the connection between the health of St. Louis residents, the
ozone |evels they face and their consunption of nedical care.
Additionally, Portney and Millahy (1983) consider the inpact of rising
ozone levels on health neasures such as restricted activity days, bed
disability days, and work |oss days among respondents in the 1979 national
Health Interview Survey. Unfortunately, studies in this vein easily may
overl ook the health benefits arising from reductions in subclinical or
mnor synptomatic disconforts of ozone. Reducing these disconforts, which
i nclude chest pain, headache, and general nalaise, is a potentially large
source of dollar benefits for two interrelated reasons. First, as
di scussed nore fully in Gerking et al. (1984), synptomatic disconforts can
occur even in healthy adults at ambient ozone |evels bel ow the present
federal standard of .12 ppm  Second, these disconforts are experienced by
a large share of the exposed population. As a consequence, Wwllingness to

pay to avoid them may be substantial and should be taken into account in




the regulatory inpact assessnment process. The willingness to pay to avoid
the synptons of ozone exposure will be estimated using two approaches: (1)
the averting behavior nethod (ABM, based on excess nedical expenses and
changes in activities induced by ozone exposure, and (2) the contingent
val uation method (CVW). The particular ABM approach proposed is based on a
generalization of the nodel used by Gerking and Stanley and the origin of
the CVM approach considered lies in the work of Loehnman et al. (1979).
Consi deration of the case of ozone, therefore, will serve the follow ng
three purposes: (1) advancing the state of the art in applying two benefit
estimation techniques, (2) developing cross-conparisons of their
cost-effectiveness, and (3) obtaining policy relevant ozone benefit
estimates.  This volume should be viewed as an interimreport on the
progress to date in achieving these three goals.

Most of the progress to date has been made in the follow ng areas:
(1) the design and pretesting of data collection instrunents, (2) the
recruitment of subjects and collection of baseline data, (3) a very
prelimnary analysis of these data, and (4) refinements in the averting
behavior theory. Two data collection instruments have been designed: the
background and fol | owup surveys included as Appendices A and B,
respectively.

Fol lowing recruitnment, the background survey is admnistered in the
participant's hone. The background survey (see Appendix A) is designed to
collect data, including: (1) the respondent's baseline health status, (2)
typical and recent contacts with the health care delivery system (3)
| eisure-time activities, changes in those activities, (these changes are

potential averting behaviors) and a direct question about the respondent's



averting behaviors, (4) a checklist of 26 synmptons to deternine if the
respondent has experienced any of themin the two days preceding the day of
the survey, (5) a contingent valuation of those synptoms, (6) hone
environnent characteristics (including presence and use of air

condi tioning, another possible averting activity), (7) occupational
information, and (8) standard denographic data. The background survey was
devel oped based on experience in previous studies, literature review, the
heal th and ozone tel ephone conference described in Gerking et al. (1984),
and reviews by experts on the ozone and health rel ationship and
questionnaire experts. Additionally, the survey was pretested in the
field.

The followup survey is designed to collect at regular intervals nuch
of the sane type of information collected in the baseline instrunent.
Information will be collected on the subject's synptons, work and |eisure
activities including travel and tine spent outdoors, illness, work |oss,
and nedication used or nedical visits. A contingent valuation question
elicits information regarding willingness to pay to avoid each synptom
experienced during the two day period covered by the survey. In the course
of each interview, the subject will be asked his/her opinion of the air
quality for the day of the call and the previous day. Because of the
close simlarity between the background and fol |l owup surveys, the latter
was not pretested separately.

In addition to the design of data collection instruments and the
actual collection of baseline data, a very prelimnary analysis of baseline
data has been perfornmed. Although the first followup questionnaires were

adm ni stered during the last week in August, no data fromthem are



available for report here. Information derived fromfield records of
conpletions is the nost conplete; information obtained by tallying
conpleted forms is next; and information from conputer runs of tenporary
data sets is necessarily the |east conplete (though probably the nost
interesting). Al data are based on at l|east 120 questionnaires

Table 1 shows the field status of the project as of August 26. As
shown, 136 baseline interviews had been conpleted and 13 additiona
interviews have been scheduled. The nunber of persons refusing to
participate (13) in the study is quite lowand is |ess than 10 percent of
the number of conpleted interviews. Anong 134 respondents whose conpl eted
questionnaires have been examned, all are Caucasian as is nmost of the
G endora population. There are 12 female household heads in the group
again simlar to the distribution of household heads by gender in that
popul ation.

TABLE 1. STATUS OF RECRU TMENT AND COWPLETI ON OF BASELINE
| NTERVI EW5; GLENDORA, AUGUST 26, 1985

BASELI NE | NTERVI EW NUMBER
COVPLETED 136
SCHEDULED 13
STILL ATTEMPTING TO CONTACT 22
REFUSED TO PARTI CI PATE 13
| NELI G BLE

MOVED FROM AREA 47
RETI RED 3
DECEASED 2

As previously indicated, all persons in the @endora Chronic
ostructive Respiratory Disease (CORD) popul ation known to have asthma

bronchitis, or enphysema and/or have inpaired lung function (FEV, less than



70 percent of expected) were invited to participate in the study. At
present, there are at least 28 such individuals in the sanple: 16
individuals with asthma, 1 with chronic bronchitis, 2 with enphysema, 8
with asthma and bronchitis or enphysema, and 1 with bronchitis and
enphysena. Al'l of these individuals were identified using data from
previous CORD studies. A few additional individuals with di sease or
otherwi se inpaired lung function may be identified through the baseline

i nterview. Such an identification has not yet been conpleted as joint
anal ysis of a nunber of questionnaire items nust be perforned. In any
event, every effort will continue to be made to include individuals in this
category in order to nmeet the goal stated in Gerking et al. (1984) that
they represent 30 percent of the total sanple. Additionally, a prelimnary
tally of the leisure activities questions reveals that there are 39 persons
who report regularly exercising heavily or for long duration out of doors.
Therefore, since 28.6 percent of the current sanple is conposed of those
who regularly exercise heavily and the goal stated in Gerking et al. (1984)
is 30 percent, no special steps apparently are necessary to identify
persons in this category.

O the 26 health synptons considered in the baseline questionnaire,
not all can be linked to ozone exposure on the basis of medical evidence.
O 124 completed baseline questionnaires, 51 (or 41 percent) respondents
reported having one or more symptons. O course, not all of the synptons
are ozone specific. There were 73 reports of synptons regarded as definite
ozone synptons anmong the 174 reports (by 51 persons) and 51 of the 174

reports involved synptoms regarded as non-related to ozone



Wth respect to the fourth area of progress, refinements in the theory
of averting behavior, several generalizations of the nodels in Gerking and
Stanley and CGerking et al. were suggested by the nature of this study.
These extensions of previous averting behavior nodels included: (1) an
analysis of nmultiple synptonms and averting behaviors, (2) consideration of
two classes of synptons, those related and those unrelated to ozone, (3)
allowing for averting behaviors and ozone to be direct sources of utility
or disutility, and (4) accounting for ozone-induced changes in the
| abor-1eisure decision. For each of these generalizations, a wllingness
to pay expression was derived. Mich of the appeal of the ABMin its past
applications can be traced to the sinplicity of the expression for
willingness to pay and the limted anount of information needed to estimte
this expression. Thus a major focus of the theoretical work was to
determne the informational requirenents to estimate willingness to pay in
each of the four cases above. To summarize the theoretical results,
estimation of the bid requires information only on market and technol ogi cal
paraneters if the nunmber of averting behaviors which affect only
ozone-related synptoms is at least as great as the nunber of ozone-related
synpt ons.

The remainder of this volume is organized as follows. Chapter 2
presents the theoretical refinements of the ABM Data collection and the
sanpling plan are described in Chapter 3, while Chapter 4 presents a very

prelimnary analysis of sone of the baseline information collected to date.



CHAPTER 2
| NFORMATI ONAL REQUI REMENTS TO ESTI MATE W LLI NGNESS TO PAY
USING THE AVERTI NG BEHAVI OR METHOD

2.1. | NTRODUCTI ON

The enpirical inplementation of the averting behavior method (ABM,
which determines its usefulness in generating policy relevant benefit
estimtes, depends in large nmeasure on the estination of a bid, or
willingness to pay, for snall changes in the anbient levels of pollutants
faced by households. Part of the appeal of the ABMIlies in the sinplicity
of the expression for this bid and the straightforward estinmation
procedures that can be enployed as a result. In past applications of the
ABM expressions for this bid typically have consisted of a ratio of the
price of an averting behavior to its marginal product in the household
technology, multiplied by the nmarginal product of the relevant pollutant in

that technology. G ven observable prices and an estimable technol ogy, the

estimation of this type of bid is relatively straightforward. This
attractive sinplicity, however, is based on a nodel having a particul ar
specification of household technology and tastes. This specification
includes the following three factors: (1) one househol d out put of

interest, (2) one or two averting behaviors, which are nodelled as inputs
in the technol ogy and which have no direct influence on utility, and (3) no
direct sources of disutility fromthe pollutant.

This sinple specification of the averting behavior nodel has been
useful to the problens to which it has been applied, but has masked both

]



the generality and the linitations of the technique. Many nore conplicated
specifications of household technology and tastes-reduce to a sinple,
estimable bid, suggesting a wide range of applicability for the ABM In
certain other specifications, however, the estimation of the bid is nore
conplicated, thus calling into question, for these cases, the appeal of the
ABM as a sinple and straightforward benefit estimtion technique

In the context of the present study of health and ozone, for exanple,
there are at |east three ways in which the above specification mght have
to be nodified. Prelimnary discussions wth epideniologists and other
medi cal scientists (see Gerking et al., 1984) suggest that there may be as
many as 15 synptomatic effects (outputs) of ozone exposure in addition to
any clinical health outputs. The actual existence of even a few of these
out puts woul d suggest the possibility that some inputs could jointly
produce nore than one output. An averting activity taken to reduce chest
pain, for instance, also mght reduce cough. This type of joint production
will conplicate the estimation of the bid, but this sane jointness may be
used to generate a new inplication of the nodel. Second, a possible way to
avoi d ozone exposure is to change the time, location or intensity of
leisure activities. Such changes could well be direct sources of utility
or disutility, and this type of jointness is known to conplicate the hone
production nodel on which the ABMis based (Pollack and Wachter, 1975).
Third, ozone is a major conponent in snog and thus may be a source of
aesthetic or other disutility unrelated to health. Sources of disutility
from ozone other than those operating through the health and synptom

technol ogy may present difficulties in interpreting the bid.



The question arises, then, as to how seriously these intricacies would
conplicate the estimation and interpretation of the willingness' to pay
expression. The purpose of this chapter is to analyze the information
required to estimate willingness to pay (WIP) in the context of an averting
behavior nodel. Special attention will be paid to the sinplicity of the
expression for-the bid and the ability to replace marginal utility terns
with market and technol ogical parameters. If the utility terns can be
elimnated from the WIP expression, then information is required only on
the market and technol ogical constraints. This information is relatively
easier to discover than information regarding preferences

The remainder of this chapter is organized into five sections.
Section 2 attenpts to define formally the concept of an averting behavior.
Section 3 reviews the ABM literature. In Section 4, a general averting
behavi or nodel is presented and anal yzed; additional extensions of this

nmodel are treated in Section 5. Conclusions follow in Section 6

2.2.  WHAT IS AN AVERTI NG BEHAVI OR?

An averting behavior is defined here as any action taken to avoid or
mtigate the effects of an adverse change, or to augnent the effects of a
favorable change, in environmental quality. Cearly, whenever such
behavi ors are inportant, the estimation of "dose-response"” functions
outside the context of a nmodel of human behavior is inappropriate, because
the response of the physical or biological systemin question depends in
part on the behavior of the econom c agents who exercise sonme degree of
control over the system The specification and inplenentation of nodels
which explicitly account for the behavior of economic agents in response to

changes in environmental quality will be called the averting behavior
9




met hod, or _ABM  The purpose of this chapter to investigate how the

specification of these nodels affects their inplenentation.

A key factor in the ABM obviously, is the specification of averting
behaviors. One way of formalizing the above definition of averting
behavior is to consider an averting action as an adjustment in behavior in
response to an exogenous change in the environnent: an averting activity
is in the nature of a conparative static derivative. A second way to
formalize this conception of averting behavior is to consider the
individual as faced with a finite set of alternative activities, |ocations
and time periods, with the discrete choice fromanong these alternatives
conditioned on environmental quality. The exposition of this chapter wll
proceed in terns of conparative statics, owing to the famliarity and
intuitive appeal of this approach. The averting behavior model then
beconmes sinply an extension of the comparative statics nethodol ogy of
economi Cs. In addition to the usual comparative statics derivatives of
choice variables with respect to prices and income, we consider the optima
responses of choice variables to exogenous changes in environmenta
quality.

The inportance of averting behaviors is directly related to the
freedomthe individual has to adjust his behavior, that is, on the extent
of the substitution opportunities available to him Exampl es of
adj ustments in behavior considered here are changes in time spent outdoors,
changes in the use of air conditioning and air purifying systens, travel to
| ess polluted areas, and changes in the labor-leisure decision. A nore
detail ed discussion of the averting behaviors expected and actually found

in this study is presented in the chapter on data collection.

10



2.3. A REMIEW OF THE AVERTI NG BEHAVI OR AND HEALTH LI TERATURE

Averting behavior nodels have been used in the context of air
pol lution and househol d cleanliness (Courant and Porter, 1981; Harford,
1984; Wtson and Jaksch, 1982) as well as being applied to the problenms of
air pollution and human health (Cropper, 1981; Gerking and Stanley, 1986;
Harrington and Portney, 1982). Due to the nature of the present project
and the simlarity anong the averting behavior nodels named above, only two
of those nodels dealing with air pollution and health will be reviewed
here. A primary goal of these nmodels is the derivation of the conpensating
variation (CV) in income necessary to maintain a constant level of utility
despite a change in anbient air pollution |evels. Because this approach to
cal culating WIP explicitly holds utility levels constant, it is a
theoretically correct nmeasure of the nonetary value to the consumer of a
change in air pollution. The derivation of the CV in an averting behavior
context will be illustrated now by an exami nation of the Gerking and
Stanl ey nodel.

2.3.1 Averting Behavior and Health Mdel s

Cerking and Stanley generalize Cropper's approach by treating health
not only as an investnent good, which contributes to increased income, but
additionally as a consunption good which has a direct inpact on utility.
The fornmer authors, however, focus on only one tine period rather than on
the nultiperiod framework examined by Cropper. The utility function in the
Gerking and Stanley nodel, then, is

U=UX H (1)
where X denotes a class of goods that yield direct satisfaction but do not

affect health, and H denotes the consumer's stock of health capital. This

11



health stock is treated as an endogenous variable which is produced
according to the relation

H=HM a,d (2)
where M denotes consunption of nedical care, a denotes air pollution, and 6
denotes a vector of other exogenous variables, such as education, which may

influence the efficiency of health production, and where H, > 0, H,< 0,

H 4~ 0.

<

In addition to the production constraint in equation (2), the

i ndividual faces the follow ng noney and tine constraints:

XPx+MPME | +A (3)

XT, + MM+ TW+ TL = T (4)

W, = 1. (5)
In these equations, P, represents the noney price of commdity i, and T,
the time required to consune one unit of commodity i (i = X M, A denotes
an exogenously determned amount of asset incone, | denotes wage inconme, W

denotes the wage rate, T, denotes tine spent working, T denotes total time
available, and TL denotes tine lost from market and non-market activities.
TL is determned by the health stock:

T = §H (6)
where G,< 0. Equations (3), (4), (5), and (6) can be conbined into the
"full-income” budget constraint

Xo + My + WE(H) = W + A (7)
where g, = (P + W), i =X M

The consuner is assunmed to nmaximze utility subject to equations (2)
and (7). After substituting the health production function into the
utility function, the Lagrangian is

12




L= UX HM a 6)) +|[W +A-Xq - My- WEHM ad)] (s
where | is the Lagrangian multiplier, and the first order conditions are
u - % =0 (9)

UH, - ' (Qu* WGH) =0 (10)

plus equation (7). The utility maximzation described above narkedly
differentiates the Gerking and Stanley nodel fromthe dose-response
function approach that is conmon in the econometric health epiden ol ogy
literature. Cerking and Stanley reject the assunption that the individua
behaves as if he does not care about or cannot affect his health responses
to air pollution. Rather, those authors assume that the individual behaves
as if he purposefully chooses his consunption of medical care in order to
produce the level of health that, together with his chosen consunption of
the conposite good, maximzes his utility. This maximzation, of course
is subject to the health and full income constraints

The model just presented can be manipulated as follows to derive the
CV expression for WIP. First, totally differentiate both the utility
function and the full income budget constraint with respect to air

pol lution, holding all prices and available tinme constant, to obtain

du X aM
3o - Yx3e T UniMaa t Une (11)
A o _ A, X oM oM

da =0 Jda + 9%3a * qMacx + W(GHHMaa + GHch)' (12)

Substituting fromthe first order conditions into equation (11) returns the
individual to his original, constrained maximal indifference curve. The
resulting expression may be solved for qg,( X fa)and substituted into

equation (12) to yield the follow ng expression for marginal WP

13




3A M
30 - " % HCL‘ . (13)

The CV expression above reveals both the key role of averting behavior
(medical care) and the sinplicity of the expression for the bid. The
greater the effectiveness of nedical care at the margin, and the lower its
full price, the less the individual is willing to pay for a reduction in
air pollution levels. The sinplicity of the expression for WIP and the
fact that all utility terms have been elimnated nakes enpirica
I mpl ementation straightforward. Herein lies the appeal of the ABM in
addition to allow ng for human behavi or responses to pollution, the node
reduces the conplex issue of marginal health benefit estimation to a sinple
expression

Harrington and Portney arrive at a simlar expression for WIP. The
nmotivation for those authors' approach can be understood by recalling that
the derivation of the bid described above involved holding utility constant
at its constrained maxinum  This suggests that the indirect utility
function, which gives the constrained maxinum of utility for any val ues of
the paraneters, would be a useful tool. Mreover, that derivation
effectively was a proof of the envel ope theoremfor the particular case
under consideration. The envelope theorem (Silberberg, 1971, 1973) states
that the derivative of the indirect utility function with respect to a
parameter is equal to the derivative of the Lagrangian with respect to that
paraneter. The indirect utility function associated with the Gerking and
Stanl ey nmodel is:

fgw G W T, A ad = mx {UXH]|(W+AXgeMyW(H . (14)

By the envel ope theorem and equation (8),

14



3¢ _ 3L _ 3a
5o =32 = Ugfl, + 32 - AWGH . (15)

Holding indirect utility constant and using equation (10) yields the
expression for the bid in equation (13).

Turning to the specifics of the Harrington and Portney nodel, |et
(direct) utility be represented by:

U=UxX L 9 (16)
where X is as defined previously,1 L represents leisure time and S, sick
time. Sick time is produced according to the relation

S = 9D a) (17)
where a is as defined above and D represents defensive expenditures, which
can shorten the duration of sickness. Medical expenses (M are assuned to
depend on the duration of sickness:

M= MS(D, P)). (18)

Maxi m zation of expression (16) subject to equations (17) and (18),
and a set of noney and time constraints simlar to those in Gerking and
Stanley yields indirect utility fas a function of the paraneters of this
nodel . Harrington and Portney then derive the follow ng expression for the

WP for a reduction in pollution:

3a - T 3e¢/3A T T 5 (19)
In the Harrington and Portney nodel, the health production is
represented by S(.) and averting behavior, by D. Bearing this in nind
along with the fact that Dis defined in nonetary, rather than real, terns,

the simlarity between equations (19) and (13) is apparent.

15



2.3.2 ACitique

The two nodel s discussed above are useful for at |east two reasons:
(1) the direct consideration given to the actions that individuals my take
to defend against the adverse health effects of pollution, and (2) the
sinplicity of the expressions for WIP. These nodel s, however, need to be
devel oped more fully in a nunmber of ways. First, as discussed in the
introduction to this chapter, it may not be possible to capture the adverse
health effects of air pollution with one health output. Second, as
discussed in Section 2, the concept of averting behavior needs to be
devel oped beyond nedical care and defensive expenditures. Third, some
consi deration needs to be given to the possibility of averting behaviors
directly inpacting utility. Harrington and Portney, as well as Chestnut
and Violette (1984), conjecture that this jointness will conplicate the
nodel, but the analysis to follow will denmonstrate that this is not
necessarily the case. Finally, these nmodels do not allow for additiona
sources of disutility fromair pollution other than those operating through
the health technology. It is necessary to account for this possibility so
that the relationship between the health benefit expression to other types
of benefits is clear. The following two sections are devoted to exploring
the inplications on the information required to estimate the bid arising

from these conplications.

2.4. A BASIC AVERTING BEHAVI OR MODEL
2.4.1 Extending the Gerking-Stanl ey Mde

This section devel ops the basic nodel of the present chapter, which
represents a generalization of the work of Gerking and Stanley. The first
generalization of those authors' nodel is to allow for a nunmber of

16



subclinical or mnor synptomatic disconforts of ozone exposure in addition
to any clinical health effects of exposure. Suppose there are J such
synmptom and health outputs g, 82, ..., S’ The individual is assuned to
produce desired anounts of these outputs by the use of | inputs VI,... V.
These inputs may include nedical care, exercise, time spent outdoors, etc
In addition to these endogenous inputs, the production of the health and
symptom outputs is influenced by the exogenous variables a,b,and d. The
vari abl e a denotes a vector of ambient air pollution concentrations
exclusive of ozone, bdenotes ozone concentrations, and ddenotes a vector
of social and denographic variabl es.

The health and synptom technology is represented by the set of
equat i ons

s =gV, ..., V:oa b d ..., (20)

where sone of the partial derivatives of any S may be zero. This
specification of the health and synmptom technol ogy does not precl ude
jointness in production since any input may enter several of the production
functions; however, equations (20) do enbody the assunption that all health
and synptom outputs are separable. This is unlikely to be the case, since
the occurrence of synptons depends in part on a person's chronic health
status. Additionally, certain synptons of ozone exposure, such as cough,
may aggravate ot her synptons, such as chest pain. One could account for
possi bl e nonseparabilities in production by specifying that a subset of the
outputs was functionally related to other outputs; however, that
specification is not pursued here. That specification wuld not change the
expression for WP, and thus would not change the nature of the results of

this chapter. Those results involve the relationship between the nunber of

17




averting inputs and the nunber of production relations in the nmodel. Here
there are J production functions (one for each health or synptom out put)
and | averting behaviors.

Equation (20) reveals that, although air pollution is exogenous,
synptons are endogenous in this model. Another way to fornulate the node
woul d be to make synptons dependent on exposure, with exposure a function
of ambient pollution levels and averting behaviors undertaken to reduce
exposure. The results of such a nodel are the same as the results of this
nodel

The basic formof the utility function to be considered is

Uus=ux s, ..., 9, (21)
al though some attention will be devoted to generalizing this function to
al l ow some of the endogenous and exogenous inputs to affect utility
directly. Consuners are assumed to maximze utility subject to the
production constraints (20), given values of a,b,and d ,and the follow ng
“full inconme" budget constraint (Becker, 1965; G ossman, 1972):

W + A = Xq, -i|r|_S\/qi +Wys, ..., 9). (22)
The only variables in equations (21) and (22) not previously defined are
the g = (P + W), which represent the full prices of inputs V', where P
denotes the noney price of V' and T, denotes the tine required to consume
one unit of V (i =1, ..., 1).

Substituting the production constraints (20) into the utility function

(21) , and maxim zing the resulting expression subject to the budget

constraint (22) inplies that the follow ng conditions hold:
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J 3 . J j ‘

s - z =
jEIUJSI )\[qI + wj,IGJSI] 0

plus the constraint (22), where | is the Lagrange multiplier associated
with ;he constraint, and where U = U /X, uj = U 19, GJ =14 19,
and s.Ji = 9S8/ V(L .. L=l ),

The first of the necessary conditions in equations (23) is standard.
To interpret the remmining equations, consider a small change in sonme
input, say V. This change in V' produces a change in sone or all of the
synpt onms s, and these changes in synptoms in turn influence both utility
and the time lost from market and nonmarket activities. The first termon
the left hand side, then, sums the marginal utilities of this change in
synptoms resulting froma change in V!. The termin brackets neasures the
monetary cost of the change in V', which consists of the full unit price of
a plus the value of the change in tine lost due to the change in e
Thus, this first order condition means that the individual equates the
margi nal benefits of a change in V' to the marginal cost of a change in v,
and the remaining conditions in equations (23) are interpreted simlarly.

A CV expression for the WIP for reduced ozone concentrations may be
derived fromthe model presented above by a straightforward adaptation of
the Gerking and Stanley procedure, or by direct application of the envel ope

theorem In any case, the resulting expression is
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Because the individual is able to optinmally choose the levels of the
endogenous variables V (i =1, . . ., 1), he can defend hinself optimally
agai nst the adverse health and synptom effects of ozone exposure. Hence,
the expression for WIP contains only the direct effects of exposure sl =
1S/ fb(j =1, . . . ,J). The first termon the right hand side of (24)
represents the marginal utility gain froma snall decrease in ozone |evels,
converted to nonetary terns by dividing by the marginal utility of full
incone, and the second termrepresents the nmarginal decrease in time |ost
from market and nonmarket activities, valued at the wage rate.

The enmpirical inplenentation of the bid in equation (24) is hanpered
by the presence of unobservable marginal utility ternms. Estimation of this
bidis sinplified greatly if these marginal utility terms can be repl aced
with market and technol ogical paraneters. The question to be answered is,
what additional conditions rmust be inposed on the mobdel to convert equation
(24) to a sinple, easily estimable bid, like equations (13) and (19).

2.4.2 Estimating WIlingness to Pay

To make estimation of the WIP expression (24) straightforward, the J
margi nal utility ratios U/ I (j =1, . . . , J) nust be elinmnated. It is
sufficient to solve for each of these ratios individually in ternms of
mar ket and technol ogical parameters. Turning to the first order conditions
(23), since the U. appear in all but the first of these equations; we nay
regard the remaining first order conditions (excepting the constraint) as a

system of | equations in J unknowns, and arrange this system as
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_SI SI . SI_ -UJ/A _qI + WZGjSI
or
sd | {u/|= |q, +wee,sd (25h)
i j i jti)’
where all sums run fromj =1, ..., J.  Thus, the question is whether the

matrix equation (25) contains enough information to solve for the unknowns
uri@g =1 ...,13).

According to a theorem of linear algebra, the system of equations (25)
has solutions if and only if the rank of the augmented matrix
[sh «q + VVS(%sﬂ has the sane rank as the coefficient matrix [$7]. (That
is, the right hand side of equation (25) is not linearly independent of the
left.) This restriction is assured if the first order conditions hold. If
in addition these ranks are equal to J, then each of the unknowns Uj/I nay
be found entirely in terms of market and technol ogical parameters. Since
the rank of a matrix cannot exceed the I|esser of its row or colum
dinmensions, this nmeans that | 3J. Thus, two conditions are sufficient to
replace the marginal utility terms in the WIP expression (24): (1) the
first order conditions with respect to the inputs of the health and synptom
technol ogy must hold, and (2) the nunber of these inputs nust be at |east
as great as the nunber of health and synptom production functions in the
nodel ; that is, the nunber of averting behaviors nust not be exceeded by

the number of health effects of ozone exposure.
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To illustrate the nmethod of sinplifying the bid in equation (24),
consider the cases | <J, | =J, and | > J in succession. If | < J, then
there are fewer equations than unknowns in the system(25), and no uni que
solution for the Y/ Iin terms of market and technol ogical paraneters can
be found. Thus, if the number of averting behaviors is less than the
nunber of health and synptom production functions, then the nargina
utility terms cannot be elinminated from the WP expression.

Next, suppose that the number of health and synptom outputs is equa
to the nunber of averting behaviors, which is equal to the ranks of the
coefficient and augnented matrices. That is, | = J and there are J
i ndependent first order equations in J unknowns. Using Craner's rule to

solve for U/ | yields

1
3
syl

U jonl junl
= - [(qy +wze,shey + ... + (ap + wee,sHey) (26)

wher e |§| is the determ nant of the coefficient matrix and é is the

" row and first colum of [S]. Expanding

cofactor of the element in the i
the above expression, and using elenmentary theorems regarding cofactor
expansion, one obtains

I

1
Z q,C
SR Sl (20
s3]
In general, for the case | = J,
I
3
L q.Cq
Eis.jii_l—-#wc j=1, s 00y J. (28)
Y8 3
i

Thus expression (24) for WP reduces to
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a function only of market and technol ogical parameters. For the case | =
J, this result gives the mninmum information necessary to estimate WP for
the health benefits of ozone exposure: we need to know the full prices and
the health technol ogy.

Finally, consider the case where the nunber of averting behaviors

exceeds the nunber of health and synptom production functions, that is,
| >J. If the rank of the coefficient matrix is equal to J, then there are
J independent equations to use in solving for the J unknown nargina
utility ratios. Gven that all | first order conditions on the inputs
hol d, however, there is sone choice as to which J of these | equations to
use in solving for the unknowns. In other words, there are a nunber of
(J x J) matrices that can be fornmed by deleting rows of [Sﬁ; any one of
these could be enployed in the method of solution which led to equation
(29)% Thus, in the case | > J, there are a nunber of expressions for WP
simlar to equation (29). Thus, the first order conditions provide nore
information than necessary to conpute the bid as an additive function of
market and technol ogical paranmeters: J pieces of information are needed
but I (> J) are available. This additional information would allow the
researcher to choose the nost reliable information to use in conputing the
bid. For exanple, if data on some full price, say q,, were felt to be
inaccurate, then the first order condition on V would be one of those
excluded in solving for WIP. Aternatively, this additional informtion

could be used to test the nodel, as described in the next subsection
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In summary, estimtion of WIP in the context of an averting behavior
model is hanpered by the presence of unobservable marginal utility terms in
the bid, whenever the nunber of health and synptom outputs exceeds the
number of averting behaviors. The prospects for enpirical inplenmentation
of the nodel are enhanced considerably if the nunber of averting behaviors
is at least as great as the nunber of health and synptom outputs. In this
case, the marginal utility terns which appear in the bid may be replaced
Wi th observabl e market and technol ogi cal paraneters. Moreover, the
resulting expression for WIP is additive. Estimation then is relatively
straightforward. |f the nunber of averting behaviors equals the nunber of
heal th and synptom outputs in the nodel, then the individual's utility
maxi m zation (or cost mnimzation) problem provides the mnimum anount of
information necessary to elimnate the marginal utility ternms in the WP
expr essi on. If the nunber of averting behaviors exceeds the number of
heal th and synptom outputs, then the first order conditions contain
addi tional information which may be used in a nunber of ways. Cne way in
which this additional information mght be useful is in giving the
resear cher some choice as to which pieces of information to use in
conputing WIP.  Another use of this additional information, described nore
fully below, is to generate an inplication of the nodel which may be used
as a test of the nodel. or as an a priori restriction to inprove the
efficiency of estimation.

2.4.3 A New Refutabl e Hypot hesi s

To the extent that I > J (the nunber of averting behaviors exceeds the
nunber of health and synptom production functions), the model contains nore

information than the mnimum necessary to estimate the bid. This
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additional information may be used either as a test of the nodel or as an
econonetric restriction to inprove the efficiency of estimation. Recal
that the elimnation of the nmarginal utility terms in the bid uses two
facts: (1) the first order conditions hold, and (2) there are J

i ndependent first order conditions on the inputs. If I >J, however, the
model inplies that | first order conditions hold; hence any subset of J of
these could be used in solving for the bid. The restriction that the
various resulting expressions for the bid be equal then is equivalent to
the restriction that each of the | first order conditions on the inputs
holds.  Thus, this restriction is a refutable inplication of the nodel
Alternatively, this restriction could be inposed a priori to increase the
efficiency of estimation

2.4.4 A Dual Interpretation

There is an additional interpretation of the restriction | 3J that
may shed nore light on this restriction and on the averting behavior node
as a whole. Incidentally, this interpretation suggests an alternative
estimation strategy.

Another way to fornulate the consuners problem often used in the
househol d production literature, is in two stages. In the first stage, the
mnimum total cost of achieving given levels of health and synptom outputs
is determned, while in the second stage the utility maximzing |evels of
these outputs are chosen, along with the consunption of the conposite good
X If dqy v q, W T, A ab,l) is the mninmmcost function
defined by the solution to the first stage problem then it can be shown

t hat

Yy — j=1, vouy J, (30)
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6= 1 (3

The first of these conditions nerely states that the consumer equates the
mar gi nal benefits of each synmptomto the marginal cost of its production.
The second condition indicates that WIP for decreased ozone levels is equa
to the partial derivative of the mninumtotal cost function with respect
to ozone. This result is due to the fact that ozone is playing the role of
a fixed factor of production in the theory of the firm the inputed val ue
of ozone in production then is given by its effect on costs. Because ozone
affects the individual in this mdel only through its inpact on health
production, then the entire benefit of ozone reduction is captured by the
reduction in the costs of achieving a given level of health. This result
suggests estimation of the cost function as an alternative inplementation
strategy.

Turning now to the interpretation of the restriction | 3J, note that
there are | choice variables in the cost mnimzation problem nanely the
inputs V', ... V. There are J independent output constraints in this
problem  Hence for a neaningful solution to exist, it must be true that
| 3 J. Taking this interpretation a step further, recall that if I > J,
the additional information can be used to test whether the first order
conditions on the inputs in equation (23) hold. These conditions are
equivalent to the first order conditions on the inputs in the cost
mnimzation problem and thus the test of the equality of the expressions

for the bid amounts to a test for cost mininization.

2.5. VAR ATIONS ON THE AVERTING BEHAVI OR THEME

In this section three variations of the previous section's basic
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averting behavior nodel are presented. The first variation considers the

case where there are two classes of synptonms: those that are related to

ozone and those that are not. The second variation allows the inputs of
the health and synptom technol ogy, both the endogenous V', . . . VI and the
exogenous b, to be direct sources of wutility (or disutility). The final

vari ation consi ders possible changes in the |abor-1eisure decision due to
changes in ozone levels. Each of these extensions to the nodel has direct
enpirical relevance for this project. The first is relevant because data
are being collected on ozone and non-ozone synptons. The second variation
is potentially inportant because nmany averting behaviors such as staying

i ndoors or driving to the beach may involve direct changes in utility

| evel s. Moreover, allowing for additional sources of disutility from ozone
beyond those operating through the health technology indicates how the WP
for health benefits is related to other estimtes of consumer benefits from
ozone reduction. Finally, labor-leisure substitutions are considered
because pretesting of survey instrunents suggested that this nmay be a
response to pollution for some people.

2.5.1 Two O asses of Synptons

When the nodel allows for two classes of synptons, those that are
related to ozone and those that are not, two subcases ari se. The si npl est
case is when sone averting behaviors affect only the ozone synptoms and
other averting behaviors affect only the non-ozone synptons. A second case
woul d occur if sone averting behaviors affect both types of synptons. In
each of these cases, the WP expression reflects only the ozone synptons,
but the conditions for replacing the narginal utility terns in the bid nust

be reinterpreted
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First, continue to assune that there are J synptons of ozone exposure
and | inputs into these synptom production functions, but suppose there is
an additional set of synptons unrelated to ozone: g’ ... S Further
suppose that the choice inputs into the production of these synptons are

entirely separate fromthe inputs of the ozone-related synptons:

S = Sk(V" oVt a) k=l ..., K (32)
The utility function includes these synptons, as does the tine |ost
function. The full income budget constraint also nmust be modified to
account for expenditures on VL A

Naturally, the synptons which are entirely unrelated to ozone do not
influence the WIP for ozone reductions; hence the bid remains

J J

a__1 3 |
38 AjElujsB + nglcjss. (24 repeated)

There remain J nmarginal utility terns to replace, and | first order
equations involving these terms. Thus the restriction | 3J remains valid,
but it nust be reinterpreted: the nunber of ozone related averting
behaviors is at least as great as the nunber of ozone-related synptons.

The sinplicity of the first case above is a result of the separability
between the two classes of synptoms. This separability would not occur if
sone inputs affected both ozone and non-ozone synptoms, as in the follow ng
specification of the technol ogy:

S o=sV, v, VT VA b d) =1 g (33)

Sz VL VW W ) k=, K
Equation (24) for WIP remains valid for this nodel, and the condition | 3J
still is sufficient to replace the marginal utility terms with narket and

technol ogi cal paraneters. That is, if the number of averting behaviors
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which affect only the ozone synptons is greater than the nunber of these
synptons, then only information on market and technol ogical constraints is
required to estimate the bid. If | < J, however, there renains sone hope
of solving for the relevant marginal utility terns. Al the first order
conditions on the inputs may be regarded as a system of N equations in the
K unknowns U/ I,. . ., U/ |I. Thus if these first order conditions hold and
N 3K, the marginal utility terns appearing in the bid nay be replaced wth
market and technol ogi cal paraneters.

In summary, the consideration of two classes of synptoms, nanely those
related and those unrelated to ozone, requires only a slight nodification
of the conclusions of the previous section. Al that is needed to estimte
the bid is information on the market and technol ogi cal constraints facing
the individual, if (1) first order conditions hold, and one of the
fol | owi ng: (2) the nunber of. averting behaviors affecting only
ozone-related synptoms is at |east as great as the number of ozone-related
synptons, or (3) the total nunber of averting behaviors is at |east as
great as the total number of synptons.

2.5.2 Inputs Jointly Produce Utility

As noted above, it is possible that the inputs jointly produce
utility. Consider first the endogenous inputs, and suppose a subset of

these inputs directly affect utility. Formally, et

=8V, oV Vv d) e, LD (38
U= uxs,.... s, V' oo W), (35)
Thus the inputs V™ . . ., V'are direct sources of utility. Harrington

and Portney, and Chestnut and Violette, conjecture that this jointness will

hanper estimation of WIP.  That conclusion may have resulted from the fact
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that there was one averting behavior and one output in the nodel those
authors considered. In such a nodel, if the averting behavior entered the
utility function, it would in fact be inpossible to elimnate the margina
utility terms fromthe bid. In the nore general system of equations (34)
and (35), however, this need not be the case

This nmodel yields a bid identical to expression (24), but note that
each of the necessary conditions on the last (H- 1) inputs now will
include an additional unobservable marginal utility term U A%

(h=1+1 ..., H Thus there are only I first order equations useful in
solving for the unknowns U/ | in the expression for willingness to pay, and
the requirenment for straightforward estimation is | 3J: the number of
averting behaviors which do not affect utility nust be at |east as great as
the number of synptonms of ozone exposure.

Next, consider the case where ozone has other adverse effects, not
operating through the health and synptom technol ogy, on the individual's
wel fare. These effects mght include the disutility of smog or of reduced
visibility. |If these effects are captured by entering bdirectly into the

utility function, the CV bid becones

I

UJ.Sj+W2GSj--1-U (36)

4 __ 13
X 8 01% T X

38 41
which, if the nunber of averting behaviors not affecting utility exceeds

the nunber of production constraints, can be expressed as

J L
3A 1 i 1
— R e e— Z Z q.c. - —U (37)
8 'Si|j=1 j=p 11 A8

Note that since these other sources of disutility enter the bid additively,

they may not present a great problemfor the ABM The bid derived from the
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ABM can be interpreted as the marginal value of the health benefits of
reduced ambi ent ozone, which may be added to other types of benefits to the
consurmer . [f, however, health effects were not separable from these other
effects of ozone, as would be the case if the perception of snog or reduced
visibility were an output which could be avoided in some of the same ways
that the health synptoms of ozone exposure are avoided, by staying indoors
or leaving town, for instance, then these outputs are produced jointly with
the health and synptom outputs of ozone. Ignoring these outputs amounts to
a msspecification of the nodel and of WIP, because the optimal choice of
averting inputs is not based solely on health considerations, as the node
woul d indicate.

2.5.3 Labor-Leisure Substitutions

For those who are able, to some extent, to choose their hours of work,
a possible averting behavior is a change in the allocation of time between
| abor and |eisure. For exanple, those who work in air conditioned or other
relatively pollution-free environments mght choose to substitute |abor for
leisure if ozone levels increased. Presumably, such substitutions would be
made in order to maximze utility and as a result, like all other optim
responses to ozone, these effects would not appear in the bid. This can be
denonstrated directly by nodifying the basic nodel to allow leisure tinme to
enter the utility function, or by nmaking tinme an input into the production

functions; the derivation, however, is onmtted.

2.6.  CONCLUSI ONS

This chapter began with a consideration of the nature of averting
behavi or. It was found that a useful definition equates averting behaviors
wi th changes in choice variables in response to changes in pollution
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levels.  Next, existing averting behavior nodels were reviewed and
generalized to allow for nultiple inputs and outputs. The purpose of the
chapter was to determine the conditions under which the WIP for reduced
ozone levels would be a function of market and technol ogi cal paraneters, so
that estimation of WIP would be relatively straightforward. These
conditions vary slightly according to the nature of the nodel, but they may
be summarized as follows. If the first order conditions on the health and
synptom inputs hold, and if the nunber of averting behaviors which affect
only ozone-related synptoms is at |east as great as the nunber of health
and synptom outputs, then WIP will be a function only of market and
technol ogi cal parameters. |f the former nunber exceeds the latter, the
model contains additional information which may be used to increase the

efficiency of estimation or to test the nodel
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ENDNOTES TO CHAPTER 2

Actual |y Harrington and Portney define X as expenditures on, rather

than consunption of, other goods.

Mre specifically, there are

(1) - 7o

ways to solve for the bid.
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CHAPTER 3
DATA COLLECTI ON AND SAMPLING METHODS

3.1 SOURCE OF SUBJECTS

The popul ation which serves as the source of subjects for this
research is the population studied by Detels et al. (1979, 1981) in the
Chronic Qostructive Respiratory Disease (CORD) study (see al so, Rokaw et
al., 1980; and Tashkin et al., 1979). The principal and co-principa
investigators for this project have both participated in the CORD studies
since their inception in 1972; Dean Detels is a co-investigator in the
proposed st udy.

The CORD study includes approxinately 15,000 persons, who were aged 7
and above, at the time of the first nobile lung function |aboratory
determnations in the early 1970s. These individuals were residents of a
specific census tract in one of four commnities in the Los Angel es area
which were selected because of historical exposure to different levels and
types of air pollution, because of their denographic simlarity to each
other (median income, proportion home owners, median age, percent white,
etc.) and because of proximty to an air nonitoring station of the South
Coast Air Quality Managenent District (SCAQW). Al residents of
househol ds in the selected area, exclusive of children under 7 years of age
and individuals physically unable to clinb the 10 steps to the |aboratory,
were invited to participate in the study. About eighty percent of the

invited residents actually participated in the study.
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Measurements, including a battery of lung function tests and a
detailed questionnaire on synptons, snoking, residence and occupationa
hi stories and denmographic information, were nmade in a mobile lung function
| aboratory which was |ocated convenient to the population to be studied.

Approximately five years after the first set of neasurenents in each
community, a second round of neasurenents was performed. Measurenents made
were the same, the questionnaire was nodified to update information already
collected. A third visit was nade to all communities except dendora. In
this visit, limted measurenents were made on study participants who were
available and willing to come to the nobile |aboratory for the nmeasurenents
during the few weeks of the study. The four comunities and information
about the CORD studies in each are given bel ow.

Burbank (East San Fernando Valley); noderate oxidant pollution; 3,226
persons studies in 1973; 2,733 of these in 1978, 1,084 in 1983.

Lancaster (Antelope Valley, edge-of Mhave Desert, higher altitude
than the rest) selected for the study because of "clean air,"
Lancaster experienced a rise in oxidant air pollution that is only
slightly lower than that of Burbank;. 4,584 persons studied in 1973
2,544 of these in 1979, 1,103 in 1982,
Long Beach (coastal community south of Los Angeles, oil drilling and
refineries); particulate and sulfur oxide pollution; 3,797 persons
studies i 1974, 1,828 of these in 1980 and 1,024 in 1983.
dendora (East San Gabriel Valley); high levels of oxidant pollution
with some sulfates; 3,858 persons studies in 1977, 2,117 of these in
1982.
3.2 SELECTION OF COWILNI TY
O the four CORD comunities, two were selected for inclusion in the
proposed study: Burbank and G endora. @ endora has nuch the higher
oxi dant pollution levels, though this may be somewhat confounded by the

hi gher sulfate levels. The G endora CORD popul ation had its second round
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of neasurenments nore recently, in 1982. In addition, two other studies of
sensitive individuals (persons with CORD and self-identified pollution
responders") have been performed in Gendora in the last two years

Burbank has nore noderate |evels of ozone pollution with |ess
contamnation with sulfates. The second round of neasurements was earlier,
in 1978, though the later restudy of available participants was done in
1983. Because the Burbank studies were started five years earlier, the
popul ation is five years older. No additional studies of sensitive
i ndi vi dual s have been done by us.

A panel of scientists (see Appendix D of Gerking et al.) wth
investigative experience in health effects of oxidant air pollution
recormended that G endora be selected, primarily on the basis of the higher
levels of air pollution. The panel suggested that the G endora pollution
level s offered nore "criteria days" and nore opportunity to observe nore
noticeable health effects.

In the selection of the comunity, we are endeavoring to obtain
information about a problem that is national in scope, albeit a particular
problemin California. The levels of ozone pollution in Burbank are closer
to those found el sewhere in the country. The levels in G endora are high
even for the South Coast Air Basin. Relative representativeness would be
sacrificed to obtain more-clearly observable differences

The frequency of poor air quality in Gendora may also lead to
per manent accommodation on the part of residents, including indoor areas
for physical activity and recreation, thus mnimzing the changes in
behavi or one might expect in response to high |evels of ozone. Residents

of both communities are studied, so that these questions can be addressed.
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Therefore, with attention to the panel's recomrendation, we propose to
use both the dendora and the Burbank CORD population in this study.
Approxi mately 150 individuals from d endora and approxi mately 100
individuals from Burbank ultimately will be included in the study. By
utilizing residents in both communities, the followi ng advantages are
avail abl e:

1) Burbank levels of air pollution are closer to those possible in
other areas of the US. outside California, while 3 endora offers
the opportunity to study both more frequent and higher |evels of
ozone pollution.

2) Burbank levels of air pollution, and the nunber of exceedance
days, may have invoked |ess permanent accommodation; the
exi stence of such permanent accomopdation can be better
identified in @ endora.

3) The population in Burbank is less politically sensitized to the
presence and problem of air pollution; the averting behaviors
i nduced by the politicization in dendora can be explored

4) Use of both communities will allow conparison of same day reports
of individuals at different levels of pollution, thereby avoiding
the conpounding effect of time of year which itself could affect
types of activities independent of pollution.

3.3 SAMPLI NG

Using the Burbank and G endora CORD popul ations, individuals are being
selected for recruitment into the study. Selection is restricted to those
still living in the sane census tract in the area, or, if they have noved
in the same proximty to the air quality nonitoring station.

Because of the confounding associated with snmoking, only those
i ndi vidual s who are non-snokers, or who are forner snokers who have not
snoked for at least two years, are eligible to participate. It would be

interesting to determine the conbined, perhaps synergistic, effects of

ozone exposure and cigarette snmoking and perhaps the effect of ozone |eve
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on cigarette snoking. However, the sanple size proposed for this study is
not sufficiently large for this objective, given the nunber of inportant
vari abl es associated with snoking such as number of years snoked, daily
amount of consunption, characteristics of cigarettes used, etc

Subj ects were identified as potentially eligible for recruitment if
they are presently between 25 and 59 years of age. Children will be
excluded as prinmary respondents because of the problens of interview ng
them on the phone. Age 25 was selected as the |owest |evel because |ung
devel opment is conpleted by that age, and individuals at that age are nore
likely to be settled than younger adults. Age 59 has been selected as the
upper limt so as to restrict the sanple to those drawn fromthe prine
wor ki ng popul ati on.

Because of the econonmic nature of this study, one additional
eligibility criterion is inposed. Al subjects will be household heads
working at |east 1600 hours per year at a regular job. A wage rate can be
cal cul ated for such workers fromwhich a value of time can be conputed
That value of time is needed in order to inplenent the ABM approach
discussed in Section 2.1. The definition of a head of household was that
used in the CORD study: an adult male was considered the head of the
househol d of a nuclear (or extended) famly, if one was present. An adult
femal e was considered to be the head of the household if an adult male was
not present. (The term "adult" did not include grown children of the
femal e head of househol d.)

Sanpling was stratified by nmeasures of sensitivity or vulnerability.
Approxi mately 60 percent of the sanple (about 150 persons) will be selected

fromthe sensitive and vul nerable category, while the reminder of the
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sanple is randomy selected fromindividuals having normal respiratory
function. Two types of sensitive and vul nerable individuals are considered
in this study
1) Individuals who regularly engage in outdoor occupational or
recreational activity which results in high mnute ventilation
(deep and fast breathing). Such individuals are expected to be
nmore vulnerable to possible adverse effects of air pollution.
2) I ndi vidual s who have obstructive respiratory disease (asthma
enphysema, and bronchitis) or who have inpaired |ung function
(FEV less than 70 percent of expected).
The rationale for dividing the sensitive and vul nerable individuals into
these two categories is contained in Gerking et al. (1984, Appendix E).
Approximately 75 persons will be selected in each of these two categories.
Individuals in the first category will be identified using-the background
questionnaire (see Section 3.7). Individuals in the second category are
identified from previous CORD data. Every effort is being made to include
all known diseased or inpaired CORD subjects living in @ endora and Burbank

in the study.

3.4 RECRU TMENT

Study participants were recruited, in order, fromthe sanpling lists
Recruiting for a particular group will be stopped when the desired nunber
of the group have agreed to participate.

The initial step in recruiting consisted of a letter from Dean Detels
as principal investigator of the CORD study, explaining the new study,
encouraging their participation and explaining that the individual would be
called in the next week regarding the new study.

The second step was a phone call. During this call, the study was

more fully explained, questions were answered, required eligibility
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criteria were ascertained (non-snmoking, still live in the area, working
full tine) and agreement to participate was obtained. Following the
agreenent, an in-person baseline, interview was schedul ed

Following recruitnent, a letter was sent acknow edgi ng the
participant's agreement, and describing the study and the ternms of paynent.
A copy of this letter, with a return envelope, was included for the subject
to sign, record his or her social security number for paynent, and return
If the copy was not returned by the tinme of the baseline interview, the
data collector obtained the signature at that tine.

Recruitnent of subjects will continue until the required group sizes
are conpl et ed. To reduce waiting time, recruitment can proceed
si mul taneously on enough individuals to fill any specified group. However,
to avoid bias involved in recruiting the "easier" subjects, no one on a
random zed list, beyond the nunber needed for the group, may be recruited
until a refusal, ineligibility or transfer occurs anong those within the
nunber needed. That is, if 30 persons are needed for a given group,
recruitnent may proceed sinmultaneously on the first 30 persons on the
random zed list. Person nunber 31 may not be recruited until it is known
that one of the first 30 is not a participant.

Individuals definitely declining to participate on the first phone
call are not contacted further. Their identity is retained only to
preclude further contact in recruitnment. Follow ng recruitnent, only a
deeply encoded identification nunber, denographic and other CORD vari abl es,
and the fact of refusal is maintained. This file will be used solely to

characterize non-respondents and refusals. No cross-identification to the

40



CORD files will be possible without the equation of the deep encoding, to

which access is linted to the investigators only.

3.5 PAYMENT OF SUBJECTS

The nunber of contacts required with this panel of subjects
necessitates paying themif continued participation is to be assured. W
propose to, pay each individual the sumof $45.00 for the full course of
contacts. W anticipate about eight followup contacts in addition to the
background interview, hence this paynent anounts to $5.00 per contact. |f
the subject msses one or nore contacts, $5.00 will be deducted fromthe

$45.00 for each contact missed.

3.6 CORD MEASURES

A great deal of information was collected on each of the potentia
study subjects during their two or three contacts with CORD and the nobile
lung function laboratory. As explained above under selection and sanpling
certain of these measures and responses are being used to determne study
eligibility and subgrouping. These include age, sex, snoking -behavior,
physi ci an di agnosed asthma, chronic bronchitis, or enmphysema, reported

synptons and FEV, as a percent of predicted FEV

1 1°

QO her CORD neasures will be used to determne the frequency and
distribution of responses among these individuals. This information will
be used to estimate possible frequency and distribution in the study.
Also, these variables can be used to characterize those not selected,
refusal s and non-respondents in conparison with those who do participate

CORD data available will be reviewed. Those variables which are not

being repeated in the present study, especially physical neasurenent
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including common lung function tests, wll be incorporated in the baseline
file for the participants. Similarly, historic informtion on residence

and occupation and exposure information, such as fuels used in heating and
cooking, will be incorporated.

To the extent possible, transfornms, scales and reclassified or reduced
variables will be used, where these will be equally well or better serve
the proposed study, thus protecting the primary cord data for further
analysis by COED investigators. Data collected in the current study which
is useful in the analysis or interpretation of COED data will be shared

with COED investigators.

3.7 BASELI NE

Fol l owing recruitment, the background survey is admnistered in the
participant's home. The background survey (see Appendix A) is designed to
coll ect both baseline and fol |l owup type data, including: (1) the
respondents baseline health status, (2) typical and recent contacts wth
the health care delivery system (3) leisure-time activities, changes in
those activities, and a direct question about the respondent's averting
behaviors, (4) a checklist of synptoms, (5) a contingent valuation of those
synmpt onms whi ch were experienced in the two days preceding the day of the
survey,, (6) home environment characteristics, (7) occupational
information, and (8) standard denographic data.

Health status data are collected by repeating the National Heart,
Lung, and Blood Institute synptom and respiratory disease questions. A
medi cal history is obtained of diseases and nedications which may inply a

special sensitivity. Information is collected regarding typical usage of
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health care facilities along with the associated noney and tine costs. In
addition, any recent contacts with the health care system are recorded

Leisure activities and changes in those activities over the two days
preceding the survey data are covered in detail in an attenpt to measure
the extent of averting behavior in response to ozone levels. The amunt of
time spent outdoors and the number of trips outside the area are included
since changes in these variables also are likely averting behaviors.
Additionally, respondents are asked what, if anything, they do to avoid
exposure to air pollution. This question is included in case sone
important averting. responses were overlooked in the design of the survey.

A list of 26 symptons, including those which nay result from ozone
exposure and sone which may not, is checked to discover whether the
respondent has ever had these synptons, and whether he has had them during
the past two days. For each synptom experienced in the past two days, a
contingent valuation question asks the nmaxi mum amount of noney the
respondent woul d have been willing to pay to have avoi ded that synptom on
the day it was experienced.

Characteristics of the home environnment include presence and use of
air conditioning, purifying, and filtering (these are also potenti al
averting responses to increased ozone levels), presence of ozone-producing
devices (ionizers), fuel used for cooking and heating, character and extent
of insulation, extent of traffic within one block of house, and use of air
condi tioned cars.

Detail ed occupational and denmbgraphic information are collected
including income, education, occupation, industry and characteristics of

the work environment which may affect respiratory health and synptons.
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The baseline data collection instrunment is included in Appendix A
This instrument was devel oped based on experience in previous studies,
literature review, the health and ozone tel ephone conference nentioned
previously and reviews by experts on the ozone and health relationship as
well as by questionnaire experts. Additionally, the background survey was

pretested extensively in the field.

3.8 FOLLOW UP

The foll owup survey, included as Appendix B, is designed to collect
at regular intervals much of the sane type of information collected in the
baseline instrument. Information will be collected on the subject's
synptoms, work and leisure activities including travel and tinme spent
outdoors, illness, work loss, and nedication used or nedical visits. A
contingent valuation questions elicits information regarding willingness to
pay to avoid each synptom experienced during the two day peri od. In the
course of each interview, the subject will be asked his/her opinion of the
air quality for the day of the call and the previous day.

Each subject will be phoned twi ce within each cal endar nonth during
the late summer and fall, and once each nonth thereafter until February,
1986. The calls will be approximately two weeks apart during autum and
one month apart during the winter. A calling schedule will be conputer
designed for each day, to maximze days with ozone exposure and to bal ance
weekday and weekend reports.

Data will be collected about the day of the call and the previous day.
It is anticipated that if the day before the previous day was a weekend
day, it will be better recalled by the subject than if it were another
weekday. This is because of the change of activity associated wth weekend
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days, which may be different from one another. However, data will always
be collected for the two day period; the day-of-the-week effect will be
accounted for in the analysis.

Data will be collected by study staff specifically trained to use the
instrument. Time of day of collection will range from late afternoon into
the evening and will be specifically negotiated with each individual. At
each contact the data collector will ask if the time is convenient. If it
is not, the data collector will arrange to call back, at another agreed
upon time. \eekend calls wll be made on Saturdays during the day, for the
most part. A general idea of a convenient tine for calls is obtained at
baseline; at each contact the data collector will first ascertain if the
time is convenient. If it is not the data collector will call back.

In order to conplete the study with as little inconvenience to the
subjects as possible, thereby reducing the drop-but rate, we plan to have
the followup contact take approximately 20 mnutes for data collection.
If the subject has a great deal to report, it may, of course, take |onger
to conplete. Qur experience has been that a data collection contact that
s extended by the subject's information is not regarded as |ong by that
subj ect.

Because of the time limtation, standard update items, independent of
the air quality, my be asked only every other nonth. |f a change has

occurred, the tinme of that change will be ascertained.

3.9 AIR POLLUTI ON MEASURES
Air quality measures presently are being obtained fromtwo sources:
the monthly print out of daily maximum hourly and average hourly val ues of

ozone and other pollutant specific measures fromthe South Coast Air
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Quality Measurenent District and the full tape of neasures fromthe
California Air Resources Board. The Los Angeles Times reports the levels
of three pollutants from stations around the country each day, show ng
clean air standard level, and first and second stage alerts. The Azusa
station, within a nmile of which our participants live, is located

bet ween Pasadena and Riverside and, because of topography, is probably
worse than either. (Infornmal daily survey shows that this July and August,

despite 'unusually low tenperatures, a large proportion of the days has

exceeded the clean air standard. First stage alerts have not been
unconmon. )
The pollution neasure used will be the maximum hourly average for

pol lutants neasured on a continuous basis, and the npbst recent nmeasurenent
for those nmeasured over a tinme period. This initial information will allow
planning for calls in the telephone followup for the evening and the next
day as well as providing an initial air quality input into the data file.
The pollution exposure data matched to the individuals in the sanple wll
take account of the differing locations where they live and work as well as
the relative amounts of time spent in each |ocation.

Data tapes of air monitoring station neasurenents will be obtained as
they become available on a quarterly basis. These tapes include additional
infornation, are "cleaned" data and are, of course, conputer readable.
Data fromthese tapes will be identical with published air quality data.

Cl eaning and appropriate adjustment may result in sonme deviation fromthe
daily and monthly figures described above. These data tapes will be used

as the source of air pollution information in the nmjor analysis.
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Wiile the prinmary focus of the present study is on ozone as a
pol lutant, the free living population in any area-is exposed to other
pollutants at the same time. There may be a conbination of effects from
these pollutants. It is, therefore, necessary to include other pollutants
in the analysis. Al measured pollutants will be exam ned for inclusion,
which will be based on the inter-correlation of the pollutants in time and
the potential confounding resulting fromsimlar health effects associated

with different pollutants.

3.10 DATA MANAGEMENT

After the data are collected, the data collection instruments will be
visually checked for conpleteness to identify any problems in a tinely
manner,  Any necessary coding and registering of responses wll be
completed at that time. Al forms will be key entered and will be 100
percent verified. Subsequent to key entry, records will be entered into
the mai nframe conputer where initial conputer editing will be acconplished
including range and consistency checks.

Errors discovered through any of these procedures will be referred
back to the data collector, checked against the original instrunents or
checked with the respondent as appropriate. Unresolved, unacceptable
values will be declared mssing through error.

New y collected data will be added to already collected data on the
sane subjects through conputer linkage prograns. Thus, the initial data
file will include CORD and recruitnent data; baseline data will be
concatenated with it, as will nonthly followup data, etc. Follow ng

| inkage, consistency checks across time will be performed.
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Subfiles of the nain data tapes, including scales, transformation,
specifically limted nunbers of data itens or subsets of subjects, will be
created for analysis as needed

A special subfile will be created and maintained for study nanagenent.
Subj ect contact will be nanaged by conputer. Lists of subjects to be
contacted in a given tine period, subjects overdue for contact, subjects
requiring contact on sone particular type of day, etc. will be printed out.
This file will be separated fromthe main file and will include naneg,
address, phone nunber and other identifiers. These confidential data wll
protected by a deeply encoded identification nunber, thus preventing

l'inkage of identifiers to personal data by unauthorized persons.
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CHAPTER 4
A VERY PRELI M NARY ANALYSI S

Sunmmarized here are some very prelimnary results from the baseline
questionnaire. The baseline data collection effort, as of August 26, was
not quite conplete in dendora and was about to begin in Burbank. The
first followup questionnaires were admnistered during the last week in
August; however, no data fromthemare available for report here

Aword is in order about the total number of observations on which
each of the results tables is based, which disconcertingly changes from
table to table. This is because of the very prelimnary state of the data,
and the different data managenent status of the baseline forns,
Information derived fromfield records of conpletions is the most conplete;
information obtained by tallying conpleted forns is next; and information
from conputer runs of tenporary data sets is necessarily the |east conplete
(though probably the nost interesting). Al data are based on at |east 120
questionnaires.

Table 1 shows the field status of the project as of August 26. As
shown, 136 baseline interviews had been conpleted and 13 additiona
interviews have been scheduled. The nunber of persons refusing to
participate (13) in the study is quite low and is Iess than 10 percent of
the nunber of conpleted interviews. Among 124 respondents whose conpl et ed
questionnaires have been exanined, all are Caucasian as is nost of the

A endora population. There are 12 femal e household heads in the group
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again simlar to the distribution of household heads by gender in that
popul ati on.

As previously indicated, all persons in the G endora CORD popul ation
known to have asthma, bronchitis, or enphysema and/or have inpaired |ung

function (FEV, less than 70 percent of expected) were invited to

TABLE 1. STATUS OF RECRU TMENT AND COVPLETI ON OF BASELI NE
| NTERVI EW5; GLENDORA, AUGUST 26, 1985

BASELI NE | NTERVI EW6 NUVBER
COVPLETED 136
SCHEDULED 13
STILL ATTEMPTI NG TO CONTACT 22
REFUSED TO PARTI Cl PATE 13
| NELI G BLE:

MOVED FROM AREA 47
RETI RED 3
DECEASED 2

participate in the study. At present, there are at |east 28 such
individuals in the sanple: 16 individuals with asthma, 1 with chronic
bronchitis, 2 with enphysema, 8 with asthnma and bronchitis or enphysens,
and 1 with bronchitis and enphysema. Al of these individuals were
identified using data from previous CORD studies. A few additional
individuals with diseased or otherwise inpaired lung function nay be
identified through the baseline interview  Such an identification has not
yet been conpleted as joint analysis of a nunmber of questionnaire items
must be performed. In any event, every effort will continue to be nade to
include individuals in this category in order that they represent 30
percent of the total sanple. Additionally, a prelimnary tally of the

| ei sure activities questions reveals that there are 39 persons who report
regul arly exercising heavily or for long duration out of doors. Therefore,
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since 28.6 percent of the current sanple is conposed of those who regularly
exercise heavily, no special steps apparently are-necessary to identify
persons in this category.

O the 26 health synptons considered in the baseline questionnaire,
not all can be linked to ozone exposure on the basis of nedical evidence.
A panel of experts on the health effects of ozone (see Gerking et al.
Appendi x D) were asked to assess the likelihood that these synptoms were
associated with ozone exposure. These likelihoods are expressed in three
categories: (1) definitely associated (D), probably associated, (P), and
not associated (N). This classification schene is applied to the list of
26 synptons shown in Table 2. That table also shows frequency of reports
of each synptomas tabulated from the baseline questionnaires. The
synptons are ordered by frequency of occurrence, rather than the order in
which they were asked. Eye irritation, as might be expected, is first,
headache is second and tiredness third. O 124 conpleted baseline
questionnaires, 51 (or 41 percent) respondents reported having one or nore
synptons. O course, not all of the synptons are ozone specific. There
were 73 reports of synptons regarded as definite anong the 174 reports (by
51 persons) and 51 of the 174 reports involved synptonms regarded as

non-rel at ed.
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TABLE 2.

FREQUENCY OF OCCURRENCE OF SYMPTOMS;

GLENDCORA, AUGUST 26, 1985

RELATEDNESS TO OZONE* SYMPTOM FREQUENCY
(P) 1 Eyeirritation 17
(D) 15  Headache 16
(N 16 Tiredness 14
(D) 13 Cough 12
(P) 9  Runny nose 12
(N 3 Eyes sens. to br. 12
(P) 14 Phl egm 11
(D) 24 Chest tight 9
(N 5 Voice husky 9
(D) 6 Sinus pain 8
(D) 12 Qut of breath 7
(D) 4 Irritated throat 7
(N) 2 Not see as well 7
(D 23 Weezing 6
(D 11 Cannot breath deep 6
(N 22 Ringing/ears 4
(P 8 Dry nose 4
(P 26 Swollen glands 3
(N) 19 Nausea 3
(D) 10 Pain wdeep breath 2
(P) 25  Fast heart beat !
(N 21 Painin ears 1
(N 20 Chills/Fever 1
(P 18  Spaced- out 1
(P) 17 Dizziness 1

Z 700

Definite
Pr obabl e
Not Rel at ed
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APPENDI X A
BACKGROUND QUESTI ONNAI RE
R1.D #: CONFI DENTI AL

RESPONDENTS  NAME:
RESPONDENTS PHONE #:

/

area code
RESPONDENTS ADDRESS
city zip code

| NTERVI EVER: | . D #:
DATE DAY TI ME RESULT COMVENTS
1. AM

PM
2 AM

PM
3 AM

PM
4 AM

PM
5 AM

PM
6 AM

PM
7 AM

PM
8 AM

PM
9 AM

PM
10. AM

PM
11. AM

PM
12. AM

PM




Good norning (afternoon, evening). I'm(...) fromthe
W're conducting a survey for the | which deals with

(i) how air pollution mght affect you

(ii) how you m ght change your daily activities to avoid exposure
on bad days.

You may recall that your household received a (letter/phone call) about
this very inportant study. Please be assured that all information provided
is confidential and your name will not be identified with the study.
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First, I would like to ask you some questions about your health.

1. In general, would you say that your health is:

Excellent . . . . . . . . . ..
Good

Fair, or

Poor ?

2. Have you ever been told by a doctor that you had_asthma?

YES. . . ASKA . . . . . ..l
NO. .. SKPTO@ . ... .2

A, How ol d were you when you were first told that you had asthma?
RECORD AGE:

B. Have you taken medication for it during the past year?

C.  Wen was your |ast asthma attack?

RECORD [
MONTH YEAR
| F LAST ATTACK WTH THE PAST 2 YEARS . . . . . . . ASK D
| F LAST ATTACK 3 YEARS R MORE . . . . . . . SKIP TO B

D. Do you know what brings on your attacks? PROBE

3. Have you ever been told by a doctor that you had chronic bronchitis?

YES ASK A . . . .. .. ]
NO... SKPTOQ4 . . ....

A, How ol d were you when you were first told you had chronic
bronchitis?

RECORD ACE
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B. Have you taken nedication or done anything special for the
bronchitis during the past year?

YES . ... ... 0]
NO . . . .. . . ... .. L 2

C. Wen was the last tinme you were sick with bronchitis?

RECORD: / /
YEARS ~MONTHS ~— VEEKS

Have you ever been told by a doctor that you had enphysema?

YES. .. ASK A.. .. .. .. 1
NO ... SKIPTO® . . .. .. 2

A, How ol d were you when you were first told you had enphysema?
RECORD AGE

B. Have you taken any nedicine or had treatnment for the enphysena
during the past year?

YES. . . . . . o oo
NO. . . . . . .. . ... ... 2

C. Wen was the last tine it really bothered you?

RECORD: / /

YEARS  MONTHS VEEKS

Have you ever been told by a doctor that you had any_other respiratory
or lung disease?

YES ...ASK A........ |
NO. ... SKPTOQ® . . .. .2

A, Wat were you told? PROBE

B. How old were you when you were first told that you had ot her
respiratory or |ung di seases?

RECORD AGE

C. Do you take nedication for it?
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9.

10.

11.

12.

13.

Have you ever been told by a doctor that you had_hay fever?

YES . ..ASK A ... . ... I
NO. ... SKIPTOQ7r . . . . . 2

A.  How old were you when you were first told you had hay fever?

RECORD AGE
B. Do you take any nedication for your hay fever?
YES . .. ... 1
NO . ... ........ 2

In the past year, how many tines have you visited a doctor or a health
care facility as a patient? Please include visits to eye doctors
chiropractors, and psychiatrists. Do not include visits to the
dentist.

# OF VISITS

Was this a typical number of visits for you? How many visits to
doctors or health care facilities do you typically nmake in a year?

# OF VISITS

Do you have a regul ar doctor?

IF NO SKIP TO Q13 | YES . . . . C

NO. . ...SKPTOQI3. . ...2

When you go to your regular doctor, how long do you usually wait for
health care services?

# OF M NUTES

On average, how long does it take you to get to your regular doctor's
office or clinic?

# OF M NUTES
About how nuch do you pay your regul ar doctor or health car provider
for an office visit. [Include only your out-of-pocket expenses.
$

Wien was the last time you saw a doctor for a specific health problem
such as an illness, accident or injury?

# OF MONTHS
NEVER . . SKIP TO Q14 . . 90
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A, Wat was the problen®

| F R SAWA DOCTOR, YESTERDAY CR DAY BEFORE YESTERDAY ASK:

(a) Were did you go? DOCTOR' S OFFI CE .
EMERGENCY .
HOSPI TAL . . . . .
CALLED DCCTOR . .

WN -

(b) How nuch tine did it take to get this medical attention?

(c) Wiat will be your out-of-pocket expense for this medical
attention?

$

14. During the last year, since , 1984, were you in the hospital as a
patient overnight or longer? Do not include naternity, accident or
injury.

YES. . .ASKA. . . . . . ..l
NO. .. SKIPTOQS5. . . . . 2

A How many tinmes, separated by at |east one day, were you adnitted to
a hospital to stay overnight or |onger, since , 1984. Again,
do not include maternity, accident or injury.

RECORD #:
B. What was the matter? RECORD UP TO THREE MENTI ONS.
1.

2,
3.

Now some questions about your respiratory health.

15. Do you usually cough first thing in the morning in bad weather?
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16. Do you usual ly cough at other tines during the day or night in bad
weat her ?

YES. . . . . . . .o
NO. . . . . . . . . ... ... 2

17. Do you cough on nost days for as much as 3 nonths of the year?

YES ...
NO . ... 2
| F COUGH 'S REPORTED (QI5 - QL7) . . . . ASK Q8
|F NO COUGH |'S REPORTED (Q5 - Q7) . . ASK Q9

18. How | ong have you had the cough -- about how many years?
# YEARS

19. Do you usually bring up phlegm sputum or nucous from your chest first
thing in the norning in bad weather?

20. Do you usually bring up phlegm sputum or mucous from your chest at
other times during the day or night in bad weather?

21. Do you bring up phlegm sputum or mucous from your chest on nost days
for as nuch as 3 nonths of the year?

YES . . .o 1

NO. « v 2
IF "YES" TOANY Q9 - @1 . . . . . ASK Q2
IF"NO' TOALL Q19 - @1 . . . . . SKIP TO
| NSTRUCTI ON BELOW Q@2

22. How | ong have you raised phlegm sputum or nucous -- about how nany
years?

# YEARS
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23.

24,

25.

26.

217.

| F COUGH OR PHLEGM (MJCOUS) REPORTED Q5 - @1 . . ASK @3
IF NEEITHER REPORTED Q5 - Q@1 . . . . . . . . SKIP TO 24

Does nost of this coughing and/or phlegm cone during one season of the
year?

YES...ASK A . . . . . . . .|
NO. .. SKIPTOQ@4 . . . . . 2
A, When? CODE ALL MENTI ONS
SUMMER. . . . ... ... ... 1
FALL . . . . . . . . . .. . 2
WNTER . . . . . . . . . . . .. 3
SPRING . . . . . . .. .. ... 4
ALL YEAR . . . . . . Lo 5

In the past three years, have you had a period of _increased cough and
phlegmTasting for fhree weeks or nore?

YES. . .ASKA. . . .. .1
NO. . . SKIPTO Q5 . . 2
A, Have you had_nore than one such three-week period?
YES |
NO . ... .. .. ..... 2
Does your breathing ever sound wheezing or whistling?
YES.. .ASKA. . . . . . ..l
NO. .. SKIPTOQ@6 . . . . . 2
A. On how many days has this happened during the past year?
RECORD DAYS:
DON T KNOW. . . . . 98
Have you ever had attacks of shortness of breath with wheezing?
YES 1
NO . . ... ... .... 2

Are you troubled by shortness of breath when hurrying on |evel ground
or walking up a slight hill?

YES. . ASKA. . . . . .. . .|
NO. .. SKIPTO@8 . . . . . 2
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A. Do you get short of breath walking with other people of your own
age on level ground?

B. Do you have to stop for breath when wal king at your own pace on
| evel ground?

28. Do you suddenly become short of breath when taking it easy (not
exerci sing)?

YES. . . ASKA. . . ... ..l
NO. .. SKIPTOQ@9 . . . . .2

A, How nmany days did this happen during the past year?

RECORD DAYS
DON T KNOW. . . . . 98

29. During the past 3 years how nuch trouble have you had with illnesses
such as chest colds, bronchitis or pneunonia? Wuld you say:

A LOT .. ASKA . . . ..l
SOE, R. . .ASK A . . . . .2
VERY LITTLE? . SKIP TO Q@O0 . . . 3

A, During the past 3 years, how often were you unable to do your
usual activities because of illness such as chest colds,
bronchitis or pneunonia?

RECORD DAYS

Now I'd |ike to ask you about the things you do regularly in your |eisure
tine.

30. A Wat were your regular leisure or non-work related activities in
the past nmonth? list - (PROBE)

(If nore than 5, use the five that the respondent does nost often)
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Activity #1

B. About how many hours per week (including transportation) did
?

you
C  How nany times a week did you ?
D. Were do you usually ?

(What area or conmmunity)

For "AT HOVE' code "1"
For "GLENDORA" or "EAST SAN GABRI EL VALLEY" code "2"
Al others |eave blank

E. Wat is the usual time of day when you do this activity____ 7
Mrning . . . . . . 1yes - 2no
Afternoon . . . . . lyes - 2no
Evening . . . . . . 1lyes - 2no
N ght . .. . . 1lyes-2no
No particular time 1 yes - 2 no
F.  Wat days of the week did you usually do this activity ?
Mnday . . . . . . l1lyes - 2no
Tuesday . . . . . . lyes - 2no
Wdnesday . . . . . 1yes - 2no
Thursday . . . . . 1yes - 2no
Friday . . . . . . lyes - 2no
Saturday . . . . . 1yes - 2 no
Sunday . . . . . . lyes - 2no

G What does it usually cost to do this activity (including
transportation) per nonth?

each time?
H How much of the time did you out door s?
Lo Al ways
2 .. . Most of the time
3. Hal f of the tine
4 . 0000 Sone of the tinme
S .o Never

(Interviewer - for questions | thru J record the response for "yesterday"
in the appropriate colum then repeat the questions for "day before
yesterday".)
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(I'nterviewer

Activity #2

For
For
Al

J.

B

How many hours did you
Yest er day/ Day Before Yesterday?

How many hours had you planned to

- if zero GO TO J)

Yesterday Day Before
Yest er day

Wiat did it cost you to
Yest er day/ Day Before Yesterday?

Did you put significantly less effort than planned or usua

into_____ Yesterday/Day Before Yesterday?

1 yes - 2 no 1 yes -

Did you change the planned or usual time of day of
Yest er day/ Day Before Yesterday?

1 yes - 2 no 1 yes -

Did you change the planned or usual |ocation of

2 no

2 no

Yest er day/ Day Before Yesterday?

1vyes - 2no 1 yes -

2 no

Yesterday Day Before

Yest er day

About how many hours per week (including transportation) did
?

How many times a week did you

Wiere do you usual ly
(What area or conmunity)

“AT HOWE' code “1”
“GLENDCRA” or “EAST SAN GABRI EL VALLEY" code “2"
others | eave bl ank

E

VWiat is the usual tine of day when you do this activity

Mrning . . . . . . lyes - 2no
Afternoon . . . . . 1lyes - 2no
Evening . . . . . . lyes - 2no
Nght . . . . . . . lyes- 2no
No particular time 1 yes - 2 no
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(I'nterviewer
in the appropriate colum then repeat the questions for
yest er day"

I

(I'nterviewer

J.

VWat days of the week did you usually do this activity

Mnday . . . . . . 1lyes - 2no
Tuesday . . . . . . 1lyes - 2no
\Wdnesday . . . . . . lyes - 2no
Thursday . . . . . 1lyes - 2no
Friday . . . . . . l1lyes - 2no
Saturday . . . . . lyes - 2no
Sunday . . . 1lyes - 2no
No partlcular day . 1lyes - 2no

VWiat does it usually cost to do this act|V|ty (i ncl uding

transportation) per nonth

each tine ?
How nuch of the time did you
1. Al ways
2 . .. Most of the time
3oL Hal f of the tine
4 . . .. L. Some of the time
5 . . . . ... Never

How many hours had you planned to

out doors?

- for questions | thru J record the response for "yesterday"

-)

How many hours did you

"day before

Yesterday Day Before

Yest er day

if zero GO TO J)

Wiat did it cost you to
Yest er day/ Day Before Yesterday?

Did you put significantly less effort than planned or usua

into Yest er day/ Day Before Yesterday?

1vyes - 2no 1 yes -

Did you change the planned or usual time of day of
Yest er day/ Day Before Yesterday?

1vyes - 2no 1 yes -

Did you change the planned or usual |ocation of

2 no

2 no

Yest er day/ Day Before Yesterday?

1vyes - 2no 1 yes -

2 no

Yesterday Day Before

Yest er day
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Activity #3

B.
you
C
D.
For "AT HOVE:

How many times a week did you

Wiere do you usual l'y

About how many hours per week (including transportation) did
?

(What area or conmunity)

code "1"

For "GLENDORA" or "EAST SAN GABRI EL VALLEY" code "2"
Al others |eave blank

E. Wat is the usual time of day when you did this activity

F. What days of

Mrning . . . . . . | yes - 2
Afternoon . 1 vyes - 2
Evening . . . . . . lyes - 2
Ni ght . . .. . lyes - 2

No partlcular time 1 yes - 2

Mnday . . . . . . 1 yes
Tuesday . . . . . . 1 yes -
Wednesday . . . . . 1 yes -
Thursday . . . . . 1 yes
Friday . . . . . . 1 yes -
Saturday . . . . . 1 yes
Sunday . . 1 yes -

No partlcular day 1 yes

NN PN ONN

no
no
no
no
no

the week did you usually do this

no
no
no
no
no
no
no
no

activity

G Wat does it usually cost to do this act|V|ty (i ncl uding

transportation) per nonth

each time ?
H  How much of the tine did you out door s?
Lo Al ways
2 ... Most of the tinme
3. Hal f of the tinme
4 ... L. Some of the tinme
5 . . ... Never

(I'nterviewer
in the appropriate colum then repeat the questions for "day before

yest er day"

)
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. How many hours did you Yesterday Day Before
Yest er day/ Day Before Yesterday? Yest er day

(Interviewer - if zero GO TO J)

i. What didit cost you to
Yest er day/ Day Before Yesterday?

ii. Didyou put significantly less effort than planned or usua
into______ Yesterday/Day Before Yesterday?

1vyes - 2no 1 yes - 2 no

iii. Ddyou change the planned or usual time of day of
Yest er day/ Day Before Yesterday?

1vyes - 2no 1 yes - 2 no

IV. Didyou change the planned or usual |ocation of
Yest er day/ Day Before Yesterday?

lyes-2n0o 1yes -2no

J. How many hours had you planned to Yesterday Day Before
Yest er day

31. Regarding yesterday and the day before, were there any other najor
changes in the activities you had planned?

(If Yes) What were they?

32. Are there any activities that you do regularly nost of the year but not
in the sunmer (June- Septenber)?

(If Yes) Wat?
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33.

Wy not in summer?
other than weather?

Is it due to heat, humdity, smog or sonething

Heat . . . . . . 1lyes - 2no

Himdity . . . . 1yes - 2no

Séog . . . . . . 1lyes - 2no

Qher . . . . . lyes - 2no
How many hours do you spend outdoors on a typica

Wr kday hour s

Nonwor kday hour s
Did you spend the usual anount of time outside?

Yesterday  Yes . 1

Day Before No . . ASK C. 2

How many hours did you spend outdoors?

Yest er day hour s
Day Before hour s
Did you stay in bed any nore or |ess than usual yesterday?
Mre . . . . ... 1
Less . . . . . .. ... .. 2
No . . . .. ... .... 3
(a) How nuch rore (or |ess)?
(b) Wiy did you spend nore (less) tinme in bed yesterday?
DAY BEFORE YESTERDAY? Mre . . . . .00 L. l
Less . . . . . . ... .. 2
No . . . . .. ... ... 3
(a) How nuch rnore (or |ess)?
(b) Wiy did you spend nore (less) time in bed day before
yest er day?
Did you take any nore nedication than usual ?
Yest er day? YES . . . . . ... |
NO . . . . . ... ... 2
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Day Before Yesterday? YES . . . ... o

F.  How many hours did you spend at work?

YESTERDAY HOURS
DAY BEFCRE HOURS

FOR EACH DAY NOT WORKED, ASK G

G Didyou nake a recreation trip outside the area, such as to the
mount ai ns, or to the beach or some other recreational area?

YES. . . ASKi andii . . 1
NO. .. SKIPTO®@4 . . . 2

Wiere did you go? Please name the comunity or area.

ii. How many nights were you away from home? NI GHTS

Now | would like to ask you sone questions about synptons you nmay have when
it's snoggy.

34. Do you have any synptons when it's snoggy?
YES. . . ASK A . . . . .l
NO SKIPTO®@5 . . . 2
DONT KNOV. SKIP TO@®B5 . 8

A, \Wat synptons do you have?

35. Were you at hone yesterday? (Mre than 4 hours between 10-4)
1 yes - 2 no
A. Now, using a scale of |-10, 10 being the very best and 1 the
very worst, how would you rate the air quality outside your
hone yesterday?
RECCRD #
36. Now |'d like to read you a list of synptons other people sometines

have. As | read each one, please tell me if you yesterday or the day
before yesterday. READ A-Z. CODE IN APPRCPRI ATE COLUW

1



DAY BEFORH

YESTERDAY YESTERDAY
YES| NO YES | NO

a. (Did/Do) your eyes feel irritated? 1] 2 | 9
b. (Did/Do) you feel that you (coul d/do)

not see as well as usual ? 1 2 1 )
c. (Were/Are) your eyes unusually sensitive

to bright light? 1 2 | 2
d  (Was/ls) your throat irritated? 1] 2 | 2
e. (Was/ls) your voice husky or (did/do) you

| ose your voice? 1| 2 | 2
f. (Did/Do) you have sinus pain or disconfort? 1 2 1 2
g. (Dd/Do) you have a nosebl eed? 1|2 | 2
h.  (Was/Is) your nose dry and painful? 1| 2 1 2
i. (Was/1s) your nose runny? 1 2 | 2
j. (Did/ Do) you have pain when you

(took/take) a deep breath? 112 1 2
k. (Did/Do) you feel that you (could/can)

not take a deep breath? 1 2 1 2
1. (Did/ Do) you get out of breath easily? 1 ]2 1 2
m (D d/ Do) you have a cough? 1 ]2 | 2
n. (Did/ Do) you bring up sputum (phlegm

from your chest? 1|2 | 2
0. (Did/Do)you have a headache? 1 2 1 ?
p. (Dd/Do) you get tired easily? 1 |2 1 2
q. (Did/Do) you feel faint or dizzy? 1 |2 1 ?
r. (Did/ Do) you feel spaced-out or

di soriented? 1 2 1 9
s. (Did/ Do) you feel nauseated (sick to

your stomach)? 1 2 1 2
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DAY BEFORE
YESTERDAY YESTERDAY
YES| NO YES| NO
t. (Did/Do) you have chills or fever?
Wi ch one ? 1] 2 1] 2
u. (Did/ Do) you have pain in your ears? 1| 2 11| 2
v. (Did/ Do) you have ringing in your ears? 1 2 1 2
w. (Did/ Does) your breathing sound wheezing or
whi stling? 1] 2 1| 2
X. (Did/Does) your chest feel tight? 11 2 1| 2
y. (D d/Do) you feel that your heart was beating
very fast at time when you were resting? 1| 2 1| 2
z. (Did/Do) you have swollen glands? 11 2 1] 2
|F "YES'" TO ANY SYMPTOM IN @B6 . . . ASK Q@7
IF "NO'" TO ALL SYMPTOMS IN @6 . . . SKIP TO @7
37. A How much of the day did bot her you? (Code all nentions)
Letter of Synptom
Morning . A /<o M I O S I R
NO 2121212 2|2]|2]|2|2]|2
Afternoon . . . . . . . . .. YES J1132f1132f2 17212121111
NO 21 212l 2(2(2]|2|2]|2]|2
Evening . . . . . ... ... YES |2 f1]2(1)1f12]1]1]1
212121 2(2]2]2]| 2| 2|2
Nght . . & v v vt v .. YES 1| 1]1]1]1[1j1]1] 1)1
NO 21212)2(2]2]|2|2]|2]|2
B. During the time you had woul d you say it was

constant or on-and-of f?

Letter of Synptom
Const ant

OM-and-Of . . . ... L. 2122121 212]2]2]|2]|2
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C.  In general how heavily were you exerting yourself when you first
?

not i ced
Letter of Synptom

Atrest ... ... ... ..... I RY YRR

Lightly exerting yourself . . . . . 21 2121 2}2)212{2)2]2

Mbderately exerting yourself . . . 31 3131313313333

Heavily exerting yourself, or . . . 4l 414l 414414644
l::f?f her . . . ... ... S5 5| 5}5]5|515)5]5]5

SPECI FY
Don"t Know . . . . . . . . . . .. 91 91 91919]9]9)91)9]°9

READ SENTENCE BELOW FI RST

D. How nuch woul d you pay?

RECORD LETTER

E.  Wat do you think caused it?

Letter of Synptom
\\eat her . e LIy LI LI Il L1
Snog 21 21221212} 2]212(2
Both . . . . . . . . . . . .. .. 31313131 313]3]3(3}3
Other . ... ... ... ..... Gl 4144y 444141614

One way to find out how valuable better health is to you is to ask you how
much you are willing to pay for it. Suppose you coul d have avoi ded the
synpton{s) you have experienced by the paynent of a sumof noney. Please
|l ook at this card (HAND CARD (GD).

Wi ch sum of noney nost closely represents the maxi num anount you
woul d have been willing to pay to have avoided (...) yesterday/day
before yesterday? |NSERT EACH SYMPTOM IN TURN FOR (...). Wen you
have decided, give me the letter next to the anount.

Di d you answer $0.00 because you feel avoiding the synptom has no value to
you?
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38. Did the air quality yesterday affect what you did?

DAY BEFORE
YESTERDAY YESTERDAY

A. LOT| A LI TTLE| NO A LOT|A LITTLE| NO

| 2 3 1 2 3

PROBE

39. As | mentioned at the beginning of the interview, we are interested in
how peopl e change their activities when pollution is bad. Wen the air
I's smoggy, do you nornally change your activities at all? For exanple,
do you stay indoors nore, or use air conditioning nore? Do you trave
to less polluted areas, |ike the beach? Do you buy or use any
products, or do anything at all to try to avoid air pollution or the
synptonms of air pollution?

YES. . AS KA. . 1
NO. . .. .. .2
A, Wat do you do differently?
The next questions | have today are about your hone.
40. How large is your house? (Nunber of bedroons)
(apt.)
41. 1s your home insul ated?
YES... ASK A. . . . . I
NO. . . SKIP TO (42 . .2
DON' T KNOW SKI P TO (42 . 8

A Is it insulated in:

The attic, or . . . . . . . .. 1
the walls? . . . . . . . . . .. 2
BOTH . . . . . . .. .. .. .3
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B. Do you know what material was used?

YES. . . . . ASKA. . ..
NO. . . . . SKIP TO (42 .

a. Wit was it?

42. What fuel do you use for cooking? CODE ALL MENTI ONS

GAS . . . .. .. ... .

ELECTRICITY . . . . . . ..

BOTTLED GAS . . . . . . . .

OHER . . . . . . .. Co
SPECI FY

N -

43. What fuel do you use for heating your hone?

GAS . . .. ... ... ..
ELECTRICITY . . . . . . ..
BOTTLED GAS . . . . . . . .
SOLAR HEAT . . . . . . ..
OHER . . . . . . . .. ..
SPECI FY
44. |s your hone air conditioned?

YES. . . ASK A . . . .
NO. . . SKIP TO Q45

A Is it:

Central Air, or . . SKIP TOC.
Room by Room Air? . ASK B .

B.  How nmany units do you have?

RECORD

N -

C s it:

Refrigerated, or .
Evaporative (swanp)? .

D. How nuch do you use your air conditioner during the sumer?
Alnost all the tine ;
Usually . . . . . . . . ..

Sonetimes . . . . . . . . .
Al npst never . . . . . . .
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E. Does your air conditioning systeminclude sone type of specia
air purifyfng unit?

YES. . ASKF. . . . . .. .. ..l
NO SKIP TO Q45 2
DON T KNOW. SKIP TO®M5 . . . . . . 3
F. Wat type of special air purifying unit do you have? (CODE ALL
MVENTI ONS)
Electronic air purifier . . . . . ..
H gh particulate filter . . . . . .. 2
Charcoal filter . . . . . . . . ... 3
Sonething else . . . . .. .. ... 4
- SPECI FY
Don't Know . . . . . . . . . . . . .9

G Is regular maintenance performed on your purifying systen?

YES ... ..o
NO . ... ... 2

H Didyou obtain a tax deduction for the installation of your air
purifying systenf

YES. . . . ASKa .. ...... o
NO . . .. ... 2

a. Approximately, how much did this deduction reduce your taxes?

$

. Can you operate your air purification system w thout running
your air conditioner or heater?

YES. . . . ASKa .. ...... o
NO . ... ... 2

a. How often do you operate your purifying system without the air
condi tioner or heater?

RECORD
45. Do you have a portable air purifier?
YESS. . . . ASKa ... ..... o
NO .... SKIPTOQ6 . . ... .. 2
a. How often do you use it?
RECORD
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46. Do you have an ionizer or air energizing machine?

YES. . . . AKa ........ .
NO .... SKIPTOQ47 . . .. . .. 2
DONT KNOW . SKIP TO Q47 . . . . .. 8

a. How often do you use it?

RECORD

47. \Wat kind of car do you usually drive?

MAKE

YEAR

A About how many mles per gallon does this car get?
48. 1s your car air conditioned?

YES. . . . ASKA .. ... ... o
NO . ... SKIPTOQ8B . .. . .. 2

A, How often do you use the air conditioning when driving in sumrer?

ALMOST ALL THE TIME . . . . . . . . . 1
USUALLY . . . . . . . . . . .. 2
SOMVETI MES e e 3
ALMOST NEVER . . . . . . . . . . .. 4

B. About how many mles do you drive your car during a typical week?

RECORD

The last set of questions is about you and your job.

49. \Wat is your date of birth?

50. Are you currently:

MARRI ED. . . .. ... ..
SEPARATED . Coe
DI VORCED

WDOWED, OR . . . .
NEVER MARR ED, OR .
SOVETHI NG ELSE? .

SPECI FY

ooh~hWpPpPF
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51. Wiat is the highest grade in school you conpleted and received credit
for? CODE ONE

00

01 02 03 04 05 06 O7 08 09 10 11 12

COLLEGE OTHER PCST HI GH SCHOOL SCHOOLI NG 13 14 15 16

POST GRADUATE SCHOOL 17 18 19 20 R MRE

A

B.

A

Have you had_any trade, technical or vocational training?

YES . . . . ..o A
NO . . ... .. .. ... 2
ASK EVERYONE:  \What degrees or diplomas, if any, do you have?
"CODE H GHEST DEGREE
H gh School Degree (Equivalent) . 01
Junior College Degree (AA) . . 02
Bachel ors Degree (B.A, B.S.) 03
Masters Degree (MA., MS.) . 04
Doctorate (Ph.D.) . . . Co 05
Professional (MD, J.D., D.D.S.,) . 06
None. . .. ... .. ... .... 90
O her 96
52. What is your current enployment status, are you:
Working full-tine . 1
Wrking part-time . . . 2
Unenpl oyed and | ooki ng for work . . . 3
Unenpl oyed and not |ooking for work . 4
53. Qut next set of questions is about your job. If you have nore than
one job, we only need to know about your main job.
What kind of business or industry do you work in?
RECORD RESPONSE
Cl RCLE CORRECT CATEGORY
AGRICULTURE OR FORESTRY . . . . . . . . . . . . o oo !
MNING . . . . . . e e e 2
CONSTRUCTION . . . . . . o o o e e e e e e e e 3
MANUFACTURING . . . . e e e e e e 4
WHOLESALE OR RETAI L TRADE e e e e e e e e 5
TRANSPORTATI ON, COMMUNI CATI ONS, O:Z PUBLI C UTILITIES . 6
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FI NANCE, | NSURANCE, OR REAL ESTATE . . . . . . . . . . . . . . . 1

SERVICES . . . . . . . . . e 8
GOVERNMVENT . . 9
OTHER . . . 10
SPECI FY
Wiat type of work do you do in your job?
RECORD RESPONSE
Cl RCLE CORRECT CATEGORY
SERVI CE WORKER (Food service workers, O eaning
service workers, Dental assist-
ants, Policenen) . . . . . . . 1
LABORER (Longshorenmen, Construction
wor kers, Loggers, Garbage
col lectors) . S 2
TRANSPORTATI ON' OPERATOR (Bus drivers, Taxicab drivers,
Truck drivers, Railroad switch
operators) . . . . . . . . . . 3
EQUI PMENT OPERATOR (Textile workers, Drillers,
Phot ographi ¢ processors,
Snelters) . . . . . .. ... .4
CRAFT WORKER (Carpenters, Machinists, Bakers,
Tailors, Repairnmen,
Mechanics) . . . . . . . . . . b
CLERI CAL WORKER (Cashiers, tellers, Secretaries,
Receptioni sts, Tel ephone
operators, Dispatchers) . . . . 6
SALES WORKER (Advertising agents, Real estate
agents, Sales clerks, Sales
representatives, Vendors) . . . 7
MANAGER OR ADM NI STRATCOR (Bank officers, Purchasing agents,
Restaurant managers, School
admnistrators) . . . . . . . . 8
PROFESSI ONAL OR TECHNI CAL (Accountants, Engineers,
Physi ci ans, Teachers,
Entertainers) . . . . . . . . .9

FARMAORKER

(Farmers, Farmlaborers, Farm
Supervisors) . . . . . . . . . 10



For
For
Al

54.

55.

C. Please nane the conmmunity where you place of work is |ocated.

"AT HOME' code "1"
"GLENDORA" or "EAST SAN GABRI EL VALLEY" code "2"
ot hers | eave bl ank

D. How many weeks per year do you actually work on your main job?
(O, if this is a new job, how many weeks of work per year does
your main job require?)

VEEKS
E. How many hours do you work each day of the week?
Monday
Tuesday
\Wednesday
Thur sday
Friday
Sat ur day
Sunday
How do you _usually go to and from work? Do you
YES NO
Drive? . . . . . . . ... .. .. 1 2
Carpool? . . . . . . . . . . ... 1 2
Vanpool ? . . . . . . . . . . ... 1 2
Motorcycle or Mped? . . . . . . . 1 2
Public transportation? . . . . . . 1 2
VGl k? 1 2
Bi cycl e; R I | 2
Sone other way? . . . . . . . .. 1 -
SPECI FY:
How | ong do you spend comuting each day? Wuld you say:
Less than 15 minutes . . . . . . . . . .. |
16 to 30 minutes . . . . . . . .. .. .. 2
31 to 60 mnutes, or . . . . . . . .. .. 3
over 60 mnutes? . . . . . . .. ... .4

56. How many hours, on the average, do you spend outdoors during your

wor ki ng day?

RECCRD HOURS
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57. Do you travel during the day as part of your work?

YES. . . ASKA. . ..
NO. . . SKIP TO b7 .

A, Wen you travel, do you use:

Acar, . . . . . . . . ..
Public transportation, or .

OGher . . . .
SPECI FY

B. How long do you usually spend traveling during a working day?

RECORD

58. Is your place of work air conditioned?

59. Are you exposed to anything at work which affects your breathing?

YES. . . ASKA. . ..
NO. . . SKIP TO Q60 .

A What are you exposed to?
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60. How are paid?

—2 HOURLY WAGE
_J:Z SALARY
‘ 3 OIHER (i.e., Piece Wrk,.Comissions, Tips, etc.)

(1 F SALARY OR OTHER) Pl ease |look at this card (HAND CARD (bl FSAL)
and tell me the letter of the income category that includes your

annual gross (i.e., before deductions and taxes) incone from your
main job.

If you work more hours than average during sone week, do you get paid
anything at all for those hours?

—1 YES
2 NO

L—>(IF YES) Wich of the follow ng best describes how you get
paid for those overtime hours?

1 EQUI VALENT TO STRAIGHT TIME HOURLY WAGE
2 EQUI VALENT TO TIME AND A HALF

3 EQUI VALENT TO DOUBLE TI ME

4 EQU VALENT TO TRI PLE TI ME

Approxi mately, how many hours of overtime do you work
in an average week?

SKIP TO Q61

HOURS

' ‘E(IF HOURLY) Pl ease | ook at this card (HAND CARD (bl FWAGE) and tell ne
the letter of the wage category that includes your hourly wage for
regular or "straight" time work

RECORD LETTER

RECORD LETTER

Do you ever have the opportunity to work overtinme on your main job?

—1 YES .
2 NO

L_s(IF YES) Wich of the follow ng nost closely describes your
hourly wage rate for those overtine hours?

1 STRAIGHT TIME

2 TIME AND A HALF
3 DOUBLE TI ME

4 TRIPLE TIME

Approximately, how many hours of overtime do you work in an
average week?
HOURS
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Voe=Z2r " TomMmmMmoo o>

Less than $6, 000

$ 6,000 -
$ 7,000 -
$ 8,000 -
$ 9,000 -
$10, 000 -
$11, 000 -
$12,000 -
$13,000 -
$14,000 -
$15,000 -
$17,500 -
$20, 000 -
$22,500 -
$25,000 -
$27,500 -

6, 999
7,999
8, 999
9,999
10, 999
11,999
12,999
13,999
14,999
17,499
19,999
22,499
24,999
27,499
29, 999

CARD (®1FSAL
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N<X=<cAwnmoo

$29,999 -
$35,000 -
$40, 000 -
$45, 000 -
$50, 000 -
$55,000 -
$60, 000 -
$70, 000 -
$80, 000 -
$90, 000 -

34,999
39, 999
44,999
49,999
54,999
59, 999
69, 999
79,999
89, 999
99, 999+



CZ=Er X" TOmMMooO o>

O

CARD (Bl FWAGE

) R $11.00 - 11.49
- 3.49 S $11.50 - 11.99
3.99 T. $12.00 - 12.99
4.49 U $13.00 - 13.99
4.99 V. $14.00 - 14.99
5.49 W $15.00 - 15.99
5.99 X. $16.00 - 16.99
6.49 Y. $17.00 - 17.99
6.99 Z. $18.00 - 18.99
7.49 AA $19.00 - 19.99
7.99 BB. $20.00 - 20.99
8.49 CC. $21.00 - 21.99
8.99 DD. $22.00 or nore
9.
9
0
0

[EEN BN
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61.

C

Now, thinking about the menbers of this househol d, how many peopl e,
including yourself, received incone fromany source such as wages,

salary, social security, pensions, welfare, or alinmony during 1984?
RECORD # PERSONS

(HAND APPROPRI ATE | NCOVE CARD - USE CARD #52B-2)

Pl ease ook at this card and tell nme the letter of the incone
group that includes the total incone for your entire famly, in
this househol d, before taxes in 1984?

CARD #1:
A. 01 N. | 4
B . 02 0. 15
C. 03 P. 16
D. 04 Q. .17
E. 05 R. .18
F. 06 S . . 19
G. 07 T. .20
H. 08 u. .21
| 09 V. .22
J. | O W. .23
K. |1 X. .24
L. 12 Y. .25
M. 13 Z. .26

How many peopl e, including yourself, are supported with this
i ncone?

RECORD #
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$0.00 K

$ .50 L.

$1.00 M
$1.50 N
$2.00 O
$2.50 P
$3.00 R
$3.50 S
$4.00 T

U

$4.50

$5.00 V.
$6.00 W
$7.00 X
$8.00 .
$9.00 Z
$10.00 AA
$11.00 BB.
$12.00 CC
$13. 00 DD.
$14. 00 EE.

CARD Q8D

$16. 00
$18. 00
$20. 00
$22. 00
$24. 00
$26. 00
$28. 00
$30. 00
$35. 00
$40. 00
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FF.
&G
HH.
1.
JJ.
KK.

LL.

W

NN.
00.

$45. 00
$50. 00
$60. 00
$70. 00
$80. 00
$90. 00
$100. 00
$125. 00
$150. 00
$175. 00

PP.

SS.
TT.

uu.

Z7.

$200. 00
$250. 00
$300. 00
$350. 00
$400. 00
$450. 00
$500. 00
$1000. 00
Mor e

t han
$1000. 00




62. A As you recall, we nentioned that we're interested in people's
health over time. We will be contacting you again in the next
month to ask you_briefly about your health and your activities.
Is there a day or tine that is especially good for me to call?

Record Day
Record Time

B. Can you tell ne the nane of someone not living at this address
who woul d know how to reach in case you nove?

NAME

ADDRESS

PHONE #

C. Is there an alternate phone nunber at which we could reach you?

C )

For Interviewer Only

COWENTS:

Anyt hi ng unusual about respondents health or activities?

SEX: Male . . 1 Female . . 2

RACE: Caucasian . . 1 Black . . 2 QOiental . . 3 Hspanic . . 4
Gher . . 5
HOUSING TYPE: House . . 1 Apt . . 2 Condominium. . 3 Qher . . 4
Specify__
WTH N 2 BLOCKS OF MAJOR STREET: Yes . . 1 No . . 2
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APPENDI X B
FOLLONUP  QUESTI ONNAI RE

| would like to know about changes in your life since (...) when we
last talked. (I NSERT DATE OF INTERIEWFCR (...).)

1. Do you still liveat (...)? (INSERT FULL ADDRESS FOR (...).)
YES. . ... 10T0Q
NO. ... . 2GTOA
A VWhat is your new address?
[
# / STREET [ APT. #l
CaTY
B. Wien did you nove? /
C. How | arge is your house (apt.)? (number of bedroons)
D. I's your home insulated? YES. .. . AKa. ... .|
NO SKIPTOE. . . 2
DONT KNOW. SKIP TOE. . 8
a. Is it insulated in The attic, or . 1
the wal I s? . .2
BOTH . .3
b. Do you know what material was used?
YES. . . . ASK (i) . . 1
NO. . . SKPTOE. 2
(i) Wat was it?
E. VWat fuel do you use for cooking? CODE ALL MENTI ONS
GAS . . ..o o
ELECTRICITY . . . . . . .. 2
BOTTLED GAS . . . . . . . . 3
OHER . . . . . . .. .. 4
SPECI FY
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VWat fuel do you use for heating your hone?

a.

GAS. . . . ... ... .
ELECTRICITY . . . . . . . . 2
BOTTLED GAS . . . . . . . . 3
SOLARHEAT . . . . . . .. 4
OHER . . . . . . .. .. .95
SPECI FY
I's your home air conditioned? YESS. .. .. ASKa. . . .

NO. .. SKIPTOQ@ . . . 2
Is it: Central air, or . . . SKIPTOcC . 1
roomby roomair? . . ASK b . 2

How many units do you have? RECCRD,
Is it: Refrigerated, or . . . . . 1
Evaporative (swanp)? . . . 2

How nuch do you use your air conditioner during the sunmmer?

Alnost all the time . . . . . . . .. |
Usually . . . . . . .. ... .... 2
Sometimes . . . . . . . . . . . ... 3
A most never . . . . . . . . ... 4

Does your air conditioning systeminclude sonme type of
special air purifying unit?

YES. . . . . . ASKf . o

NO SKIP TO @ 2

DON' T KNOW. . SKIP TO @ . .3
What type of special air purifying unit do you have? (CCDE
ALL NENTI ONS)

Electronic air purifier . 1

H gh particulate filter . .2

Charcoal filter . : .3

Sonet hing el se . .4

SPECI FY
Don"t Know . .9

I's regul ar maintenance performed on your purifying systen?
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h. Did you obtain a tax deduction for the installation of your
air purifying systenf

YES . . . . ASK(i)....1
NO. . . . . .2

(i) Approximately, how nuch did this deduction reduce your
t axes? $

Can you operate your air purification systemw thout running
your air conditioner or heater?

YES . . . . ASK(i)....1
NO. . . . . ... ....2

(i) How often do you operate your purifying system w thout
the air conditioner or heater? RECORD,

Since we tal ked last, have you either seen or talked with a
doctor for any medical problen?

YES. . . . GO TO (i

(i) .. .1
NO. ... SKPTOB. . .2

(i) What was the problen?

(ii) Ddyou see or talk with a doctor yesterday or the day
bef ore yesterday?

YES NO
YESTERDAY. . . . . . . . 1 2
DAY BEFORE YESTERDAY . . 1 2

(iii) Were did you go? DAY BEFORE
YESTERDAY YESTERDAY

Doctor's Ofice . 1 |
Energency . 1 |
Hospi t al Ce 2 2
Call ed Doctor . 3 3

(iv) How much tine did it take to get this nedical attention?
Pl ease include time spent waiting to see the doctor and
time spent driving to his/her office.

M NUTES

(v) What is your out-of-pocket expense for this medical
attention?

$
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B. Did you take any nore nedication than usua

YESTERDAY YES . . . .. .
NO ... 2
DAY BEFCRE YES . . ... .. 1
NO. . ... .. 2

| F ASTHVA- BRONCHI TI S- EMPHYSEMA - LOW FEV - "ATHLETE"
NOTED . . . ASK APPROPRI ATE QUESTIONS IN @B

IFNONENOTED . . . . . . . . . . . ... SKIPTOO

At the time of the first interview you mentioned that you (have/are)
(ast hma/ bronchiti s/ emphysema/lung condition/athletic). | would I|ike
you to think about the Last two days and tell me if:

A Your _asthma was: Mich better than usual, 1

Better than usual, .2

The sane as usual, . . . . .3

Not good as usual, or . 4

Mich worse than usual ? . 5

a. Did you take: More medi cation than usual, 1

Less nedication than usual, or 2

About the same anount of medication? 3

NO MEDI CATI ON TAKEN . 4

b. Did you get in touch with the doctor or doctor's office

about your asthm?

YESS. . . . ASKaa. .. . . .1

NO . . SKIP TO BOX BELOWaa . 2

aa. Dd you: Talk on the phone, . . . . . . 1

Visit your doctor's office, . 2

Visit the emergency room or . 3

Go to the hospital ? . 4
|F OTHER CONDITIONS . . . CONTINUE WTH APPROPRI ATE QUESTI ONS
IFNOOTHERS . . . . . . . . . . . .. ... ... SKIPTOX
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B. Thinking about the Last twp days was your chronic bronchitis:

Miuch better than usual,
Better than usual,
The sanme as usual,

Not as good as usual, or .
Mich worse than usual ? .

GDNWN -

a. Did you cough or bring up:

More phl egm than usual, or .
Less phlegm than usual ? .
SAME AS USUAL .

wN -

b. Was you sputum (phlegn:

More discolored than usual, 1
Less discolored than usual, or 2
The same as usual ? . .3

C Did you get in touch with your doctor or doctor's office
about your bronchitis?

YES. . . . ASKaa. . ... .1

NO. . SKIP TO BOX BELONW aa . 2

aa. Did you: Tal k on the phone, Coe 1

Visit your doctor's office, . 2

Visit the energency room or . 3

Go to the hospital ? . 4
|F OTHER CONDITIONS . . . CONTINUE WTH APPROPRI ATE QUESTI ONS
IFNOOTHERS . . . . . . . . . . . .. ... ... SKIPTOQ

C Thinking about the Last two days was your enphysena:

Mich better than usual, 1

Better than usual, 2

The sane as usual, S 3

as usual, or . 4

Mich worse than usual ? . 5

a. During the last three days, when exerting yourself did you

feel:
More short of breath, or . . . 1
Less short of breath? . . . . 2
NEl THER . .. . . . . .3
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b. Did you get in touch with your doctor or doctor's office
about your enphysema?

YES. . . . ASKaa. . ... .1

NO . . SKIP TO BOX BELOWaa . 2

aa. D d you: Tal k on the phone, Coe 1

Visit your doctor's office, . .2

Visit the energency room or . .3

Go to the hospital ? . . 4
|F OTHER CONDITIONS . . . CONTINUE WTH APPROPRI ATE QUESTI ONS
IFNOOIHERS . . . . . . . . . . . ... ... ..SKIPTO

C Thinking of the Last two days were your |ungs:

More congested than usual, or . 1
Less congested? . Coe .2
a. Did you get:
Qut of breath nore easily than usual, or . . . 1
Less than usual? . . . . . . . . . . . ... .2

Now, | would like to ask you about the things you do regularly in your
| ei sure tinme.

4. A What were your regular leisure or non-work related activities in
the past month? LIST - PROBE

(IF MORE THAN 5 USE THE FI VE THAT THE RESPONDENT DCES MOST OFTEN)

Activity #1
B. About how many hours per week (including transportation) did you
?

C How many tinmes a week did you ?

D. Wiere do you usually (area or commnity) ?

FOR "AT HOVE" CODE "1"
FOR "GLENDORA" OR EAST SAN GABRIEL VALLEY CODE "2"
ALL OTHERS LEAVE BLANK
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E What is the usual

time of day when you did this activity?

Mor ni ng . 1 YES - 2 NO
Afternoon . 1 YES - 2 NO
N ght . Coe 1 YES- 2 NO
no particular time . 1 YES - 2 NO
F. What days of the week did you usually do this activity?
Monday . . 1 YES - 2 NO Friday . . . 1YES- 2 NO
Tuesday . . 1 YES - 2 NO Sat urday . 1 YES - 2 NO
Vednesday. 1 YES - 2 NO Sunday . .. . .. 1YES- 2NO
Thur sday . 1 YES - 2 NO No particular day . 1 YES- 2 NO
G What does it usually cost to do this activity (including

transportation) per nonth?

H. How much of the time did you

(I NTERVI EVER - FOR QUESTIONS |
" YESTERDAY"
BEFORE YESTERDAY. ")

How nmany hours did you

Each time?

PER MONTH
EACH TI ME

out doors?

Al ways .

Most  of the'tiné :
Hal f of the time .
Sone of the time .

Never .

Oab~whPE-

THROUGH J RECORD THE RESPONSE FOR
IN THE APPROPRI ATE COLUWN THEN REPEAT THE QUESTI ONS FOR " DAY

Day Before

Yest erday Yest er day

yesterday/ day before yesterday?

(I NTERVI EVER -

1

| F ZERO GO TO J)

What did it cost you to

yesterday/ day before yesterday?

Did you put significantly less effort
than planned or usual into

yesterday/ day before yesterday?

Did you change the planned or usual
time of day of
yesterday/ day before yesterday?

Did you change the planned or usual
| ocation of
yesterday/ day before yesterday?
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Day Before
Yesterday  Yesterday

J. How many hours had you planned to
yesterday/ day before

yest erday?

Activity #2

B. About how many hours per week (including transportation) did yoy

C How many tinmes a week did you ?

D. Were do you usually (area or comunity) ?

FOR "AT HOWE" CODE "1
FOR "GLENDORA" OR EAST SAN GABRIEL VALLEY CODE "2"
ALL OTHERS LEAVE BLANK

E. What is the usual tine of day when you did this activity?

Mrning . . . . . . . 1YES- 2 NO
Afternoon . . . . . . 1 YES- 2 NO
Night . . . . . . . . 1YES- 2NO
no particular tine. . 1 YES- 2 NO

F. What days of the week did you usually do this activity?

Mnday . . . 1 YES- 2 NO Friday . . . . . . . 1YES- 2 NO
Tuesday . . 1 YES - 2 NO Saturday . . . . . . 1YES- 2 NO
Vlednesday. . 1 YES - 2 NO Sunday . . . . . . . 1YES- 2 NO
Thursday . . 1 YES - 2 NO No particular day . . 1 YES - 2 NO

G What does it usually cost to do this activity (including
transportation) per nonth? Each tine?

$ PER MONTH

$ EACH TI ME

H. How nuch of the time did you out door s?
Always . . . . . . o1

Mbst of the time . .2

Hal f of the tine . .3

Sonme of the tine . .4

Never . 5

(INTERVIEWER - FOR QUESTIONS | THROUGH J RECORD THE RESPONSE FCR
" YESTERDAY" | N THE APPROPRI ATE COLUW THEN REPEAT THE QUESTI ONS FOR " DAY
BEFORE YESTERDAY. ")
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How many hours did you

Day Before

Yest erday Yest er day

yesterdav/ dav before vesterdav?

(I NTERVIEWER - |F ZERO GO TO J)

i What did it cost you to
yesterday/ day before yesterday?

i, Did you put significantly less effort
than planned or usual into
yesterday/ day before yesterday?

. Did you change the planned or usual
time of day of

yesterday/ day before yesterday?

v, Did you change the planned or usual
| ocation of

yesterday/ day before yesterday?

J. How many hours had you planned to
yest erday/ day before

yest er day?

Activity #3

1 YES-2 NO1 YES-2 NO

1 YES-2 NO1 YES-2 NO

1 YES-2 NO1 YES-2 NO

Day Before
Yest erday Yest erday

B. About how many hours per week (including transportation) did you
?

C How nmany times a week did you

?

D. Wiere do you usually (area or comunity)

?

FOR "AT HOVE" CODE "1"

FOR "GLENDORA" OR EAST SAN GABRIEL VALLEY CODE "2"

ALL OTHERS LEAVE BLANK

E. What is the usual tine of day when you did this activity?

Morning . . . . . .. 1 YES- 2 NO
Afternoon . . . . .. 1 YES- 2NO
Night . . ... ... 1 YES- 2 NO
no particular tine. . 1 YES - 2 NO
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F What days of the week did you usually do this activity?

Mnday . . . 1 YES - 2 NO Friday . . . . . . . 1YES- 2 NO
Tuesday . . 1 YES - 2 NO Saturday . . . . . . 1 YES- 2 NO
Wednesday. . 1 YES - 2 NO Sunday . . . . . . . 1YES- 2 NO
Thursday . . 1 YES - 2 NO No particular day . . 1 YES - 2 NO
G What does it usually cost to do this activity (including
transportation) per month? Each tinme?
PER MONTH
$ EACH TI ME
H. How rmuch of the time did you out door s?
Always . . . . . 1
Most of the ti : 2
Hal f of the time . 3
Some of the time . 4
Never 5

(I'NTERVIEWER - FOR QUESTIONS | THROUGH J RECORD THE RESPONSE FOR
"YESTERDAY" | N THE APPRCPRI ATE COLUMN THEN REPEAT THE QUESTI ONS FOR " DAY
BEFORE YESTERDAY. ")
Day Before
Yest erday Yesterday

How many hours did you
yesterday/ day before yesterday?

(I NTERVI EVER - | F ZERO GO TO J)

What did it cost you to
yesterday/ day before yesterday?

i, Did you put significantly less effort
than planned or usual into
yesterday/ day before yesterday? 1 YES-2 NO 1 YES-2 NO

. Did you change the planned or usual
time of day of

yesterday/ day before yesterday? 1 YES-2 NO | YES-2 NO
iv. Did you change the planned or usual
| ocation of
yesterday/ day before yesterday? 1 YES-2 NO | YES-2 NO
Day Before

Yest er day Yest er day

J. How many hours had you planned to
yest erday/ day before

yest erday?
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5. Regardi ng yesterday and the day before were there any other mgjor
changes in the activities you have planned?

YES . . . . . . ... ]
NO . . . . ... ... .. 2
(I'F YES) What were they?
A How many hours did you spend outdoors
YESTERDAY hour s
DAY BEFORE hour s
B. Did you stay in bed any nore or less than usual yesterday?
DAY BEFORE
YESTERDAY YESTERDAY
MORE . . . 1 |
LESS . .
NO . . . 3 3
a. How nuch nmore (or |ess)? Yest er day
Day Before
b. Why did you spend nore (less) time in bed yesterday or the
day before
C. How many hours did you spend at work
YESTERDAY hour s
DAY BEFORE hour s
FOR EACH DAY NOT WORKED, ASK D
D. Did you make a recreational trip outside the area, such as to the
mountains or to the beach or sone other recreational area?
YES. . . . ASKi and ii 1
NO. . . . SKIP TO Q7 . 2
i. VWere did you go? Please nane the community or area
ii. How many nights were you away from home? NI GHTS

IF R WAS NOT AT WORK OR ON A RECREATI ONAL TRI P YESTERDAY, ASK Q7
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Wre you at home yesterday? 1 YES 2 NO
(More than 4 hours between 10-4)

Now, using a scale of |-10, 10 being the very best and 1 the very

worst, how would you rate the air quality outside your home yesterday?

RECORD #

As you know, we are interested in how people change their activities
when pollution is bad. Wen the air is snoggy, do you or other
menber of your household change their activities in any way? For

exanpl e, do you or other nenbers of your househol d:

(i) Stay indoors nore
(ii) Use air conditioning nore
(iii) Travel to less polluted areas like the beach
(iv) Buy or use any products

(v) Do anything at all to avoid air pollution

Wiat exactly do you do?

PROBE:

Now I'd like to read you a list of synptoms other people sonetines
have. As | read each one, please tell me if it bothered you yesterday
or the day before yesterday. READ a-z. CODE IN APPROPRIATE COLUW

DAY BEFORE
YESTERDAY YESTERDAY
YES | NO YES | NO
a. Dd your eyes feel irritated? 1 2 1 2
b. Dd you feel that you could not see
as well as usual ? 1 2 1 2
c. Were your eyes unusually sensitive to
to bright light? 1 2 1 2
d. Was your throat irritated? 1 2 1 2
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1l DAY BEFORE

YESTERDAY YESTERDAY
YES | NO YES | NO

Was your voice husky or did you |ose

your voice? 1 2 1 2
Did you have sinus pain or disconfort? 1 2 1 2
Did you have a nosebl eed? 1 2 1 2
Was your nose dry and painful ? 1 2 1 2
Was your nose runny? 1 2 1 2
Did you have pain when you took a deep

breat h? 1 2 1 2
Did you feel that you could not take

a deep breath? 1 2 1 2
Did you get out of breath easily? 1 2 1 2
Did you have a cough? 1 2 1 2
Did you bring up sputum (phlegm from

your chest? 1 2 1 2
Did you have a headache? 1 2 1 2
Did you get tired easily? 1 2 B 2
Did you feel faint or dizzy? 1 ]2 1] 2
Did you feel spaced-out or

di soriented? 1 2 1 2
Did you feel nauseated (sick to your

st omach) ? 1] 2 1|2
Did you have chills or fever? Wich

one? 1|2 1 2
Did you have pain in your ears? 1|2 1| 2
Did you have ringing in your ears? 1] 2 1| 2
Did breathing sound wheezing or

whi stling 1 |2 1| 2
Did your chest feel tight? 1 |2 1|2
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DAY BEFORE
YESTERDAY YESTERDAY
YES| NO YES| NO
Did you feel that your heart was beating
very fast at times when you were
resting? 1| 2 1( 2
z. Did you have swollen glands? i 1712
IF "YES" TO ANY SYI\PTOMIN @ . . . . . ASK QO
IF "NO" TO ALL SYWWTOMB INQ@ . . . SKIPTOQO
A How nuch of the day did bot her you?
(CODE ALL MENTI ONS)
LETTER OF SYMPTOM
Mrning . . . . . . YES|[Lf{Ll}L1|l1]tfr|ifr{ij1j1|1{|1

NO |2|212f2|2)12|2|2|2]|2|2]2]2

—
—
—
—
[
—
—
—
p—
—
—
—

Afternoon . . . . . YES |1
NO (2122212 2]2]2|2|2|2012]2

-
—
—
—
-
—
—
—
[
—
—

Evening . . . . . . YES|1]1
NO | 2122222122 ]2{2]2]|]2]2

s
p—
—
—
—
—
—
[a—
—
—
—

Night . . .. ... YsS|t1]:
NO (28212212 2]z2)21212)21212

B. During the tinme you had would you say it was constant
or off-and-on?

LETTER OF SYMPTOM !

Constant . . . .. .. . [1 111111111111
O f-and-n .. l2 2 2 2 2 2 2 2 2 2 2 2 2
C In general how heavily were you exerting yourself when you first
noti ced ?
LETTER OF SYMPTOM —

At rest . . . Co () rprfrprfrfrfiyt
Lightly exertlng

yoursel f . . . - 212121212 2(2]2]2(2]2|2]{2
Moder at el y exertlng

yoursel f . . . . 313(313[3|3[313]3(3]3]3]3
Heavily exerting your

self, or . . . . . . % B I I S S I B/ A A A A A
Qher . . . . . . ... 515[5]515|5|5{5{5|5)15|54%5

Speci fy
Don't know . . . . . . 9493919] 9199191919919}
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$0. 00
$0. 50
$1.00
$1.50
$2.00
$2.50
$3.00
$3.50
$4.00
$4.50

$ 5.00
$ 6.00
$ 7.00
$ 8.00
$ 9.00
$10. 00
$11.00
$12.00
$13. 00
$14. 00

< xX = =<

~N

BB.
CC.
DD.
EE.

CARD Q OD

$16. 00
$18. 00
$20. 00
$22. 00
$24. 00
$26. 00
$28. 00
$30. 00
$35. 00
$40. 00
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FF.

HH

JJ.
KK.
LL.

NN.
00.

45.00
50. 00
60. 00
70.00
80. 00
90. 00
$100. 00
$125. 00
$150. 00
$175. 00

©® e e e &

200. 00
250. 00
300. 00
350. 00
400. 00
450. 00

©® N eH e e & H

500. 00
$1000. 00
Mor e

t han
$1000. 00



D. One way to find out how valuable better health is to you is to
ask you how nuch you are willing to pay for it. Suppose you

could have avoided the synpton(s) you have experienced by the
payment of a sum of noney. Please |ook at this card (HAND CARD

Q0. Wich sum of noney nost closely represents the_maxi mum

amount you woul d have been willing to pay to have avoided (...)
yesterday/ day before yesterday? |NSERT EACH SYMPTOM IN TURN FOR

(...). \Wen you have decided, give ne the letter next to the
anmount .

a. Did you answer $0.00 because you feel avoiding the synptom
has no value to you?

YES. .. ... .... 1
NO . 2
LETTER OF SYMPTOM
RECORD LETTER OF
AMOUNT
E What do you think caused it?
LETTER OF SYMPTOM
\\éat her . 111 (2211|211 |1j1)1(1(12
Smog. . 212 (2122|222 |2]|2]|2(|2]2
Both . . 3133133333 |3|3|3(3](3
G her . 4(4 14 (4414|414 (41414144

11. Didthe air quality yesterday affect what you did?

YESTERDAY? DAY BEFORE YESTERDAY?
A LOT | A LITTLE[NO A LOT | A LITTLE]NO

1 2 3 1 2 3

PROBE

12 Since we last talked to you (in the last nmonth) have you changed your
main job in any way such as:

A Different conpany or organization YES . . . ... L. o
NO. . . ...

B. Different job in the same conpany YES . . . ... .. o1
NO . . ..

C Different work in |ocation YES . . . . . . .. o
NO. . .. ... ...
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IF YES TOEITHER B OR C, GO TO D. OTHERW SE, GO TO Q13

D. What kind of business or industry do you

RECORD RESPONSE

now work in?

G RCLE CORRECT CATEGORY

Agriculture or Forestry . C e 1
Mning . . . . . . C e .2
Construction . .3
Manufacturing . . . . . . . .4
Whol esal e or Retail Trade . . . . . . . . . . . . .. . 5
Transportation, Communications, or Public Wilities . . 6
Fi nance, Insurance, or Real Estate . .7
Servi ces . . 8
Gover nnent . .9
Ot her . . . . . . e 10
|:> Specify

E. What type of work do you now do in your main job?

RECORD RESPONSE

G RCLE CORRECT CATEGORY

SERVI CE WORKER (Food service workers, O eaning service
workers, Dental assistants,
Policemen) . . . . . . . . .. .. .1

LABORER (Longshorenmen, Construction workers,
Loggers, Garbage collectors) . . . . 2

TRANSPORTATI ON OPERATOR  (Bus drivers, Taxicab drivers, Truck
drivers, Railroad swtch
operators) . . . . . . . . . ... .3

EQUI PMENT OPERATOR (Textile workers, Driller, Photo-
graphic processors, Snelters) . . . 4

CRAFT WORKER (Carpenters, Machinists, Bakers,
Tailors, Repairmen, Mechanics) . . . 5

CLERI CAL  WORKER (Cashiers, Tellers, Secretaries,
Receptioni sts, Tel ephone operators,
Dispatchers) . . . . . . . . . .. .6

SALES WORKER (Advertising agents, Real estate
agents, Sales clerks, Sales represen-
tatives, Vendors) . . . . . . . . . 7

MANAGER OR ADM NI STRATI ON (Bank officers, Purchasing agents,
Restaurant managers, School
admnistrators) . . . . . . . . . .8

PROFESSI ONAL OR TECHNI CAL (Accountants, Engineers, Physicians,
Teachers, Entertainers) . . . . . .

FARMAORKER (Farmers, Farm |aborers, Farm
Supervisors) . Ce | O
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Pl ease name the community where your place of work is |ocated.

FOR "AT HOWE" CODE "1"
FOR "GLENDORA" OR EAST SAN GABRIEL VALLEY CCDE "2"
ALL OTHERS LEAVE BLANK

How nmany weeks per year do you actually work on your main job?
(O if this is a new job, how many weeks of work per year does
your main job require?)

WEEKS
How many hours do you work each day of the week?
Monday — Fri day
Tuesday Sat ur day
ednesday Sunday
Thur sday
How do you usually go to and fromwork? Do you
YES NO
Drive? . . 1 2
Car pool ? . 1 2
Vanpool? . . . . . . . 1 2
Mot or cycl e or Moped? . 1 2
Public Transportation? . 1 2
wal k? . . . o 1 2
Bicycle? . . . . . 1 2
Sone ot her way? . 1 -
L= SPECI FY
How | ong do you spend commuting each day? Wul d you say:
Less than 15 mnutes. . . . . . . . .. 1
16 to 30 mnutes, 2
31 to 60 mnutes, or . . . ... ... .. 3
over 60 mnutes? . . . . . . . . ... 4

How nmany hours, on the average, do you spend outdoors during your
wor ki ng day?
RECORD HOURS

Do you travel during the day as part of your work?

YES. .. . AKa. .. .1
NO. . . SKIPTOM. . 2
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M

N

a. Wien you travel, do you use:

Acar, . . . . . . . . .. [
Public transportation, or 2
Val k? . .3
O her .4
> SPECI FY
b. How |l ong do you usually spend traveling during a working
day?
RECORD
I's your place of work air conditioned?
YES . .I
NO. 2
Are you exposed to anything at work which affects your breathing?
YES. .. . ASKa. . . .1
NO. . . SKIPTOO . . . 2

a. What are you exposed to?
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0. How are you paid?

1 HOURLY WAGE
2 SALARY
3 OTHER (i.e., Piece work, Commissions, Tips, etc.)

>(1 F SALARY OR OTHER) Pl ease | ook at this card (HAND CARD Q 2SAL) and
tell nme the letter of the incone category that includes your_annual
gross (i.e., before deductions and taxes) incone from your nmain job.

RECORD LETTER

[f you work nore hours than average during some week, do you get paid
anything at all for those hours?

| YES

‘ 2 NO

—>(IF YES) Wich of the follow ng best describes how you get paid
for those overtine hours?

EQUI VALENT TO STRAI GHT TIME HOURLY WAGE
EQUI VALENT TO TIME AND A HALF

EQUI VALENT TO DOUBLE TI ME

EQUI VALENT TO TRIPLE TI ME

B W N —

Approxi mately, how many hours of overtine do you work in an
average week? HOURS

SKIP TO Q13

> (I'F HOURLY) Please look at this card (HAND CARD QL2WAGE) and tell

ne the letter of the wagecategory that includes your hourly wage

for regular or "straight" tine work.
RECORD LETTER

Do you ever have the opportunity to work overtine on your main
j ob?

| YES
‘ 2 NO
> (IF YES) Wich of the follow ng nost closely describes your
hourly wage rate for those overtine hours?

| STRAI GHT TI ME

2 TIME AND A HALF
3 DOUBLE TI ME

4 TRIPLE TI ME

Approxi mately, how many hours of overtinme do you work
in an average week HOURS
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Ve ZEr """ TommmooOmr>

Less than $6, 000

$ 6,000 -
$ 7,000 -
$ 8,000 -
$ 9,000 -
$10, 000 -
$11, 000 -
$12, 000 -
$13, 000 -
$14, 000 -
$15, 000 -
$17,500 -
$20, 000 -
$22, 500 -
$25, 000 -
$27, 500 -

6, 999
7,999
8,999
9,999
10, 999
11,999
12,999
13,999
14,999
17,499
19,999
22,499
24,999
27,499
29,999

CARD QL2SAL
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N<X<X=<cAwnmoo

$29, 999 -
$35, 000 -
$40, 000 -
$45, 000 -
$50, 000 -
$55, 000 -
$60, 000 -
$70, 000 -
$80, 000 -
$90, 000 -

34,999
39, 999
44,999
49,999
54,999
59, 999
69, 999
79,999
89, 999
99, 999+




O

L
$
$
$
$
$
$
$
$
$
$
$
$
$
$

a1
o

$10.00 -

I\ EEN

COLOPINNDDUCTA B WW

ess than $3 00

CARD Q 2WAGE
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QW N <X <cHwo
S8BEN ==

$11.00 -
$11.50 -
$12.00 -
$13.00 -
$14.00 -
$15.00 -
$16.00 -
$17.00 -
$18.00 -
$19.00 -
$20.00 -

$21. 00

21.99

$22. 00 or nore



13.  Have there been any other major changes in your life that you woul d
like to tell us about?
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